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1.0 DECLARATI ON
SI TE NAME AND LOCATI ON

Vel si col / Hardeman County Landfill, Operable Unit #2
Toone- Teague Road



Toone, Tennessee
STATEMENT OF BASI S AND PURPGCSE

Thi s deci sion docunent presents the selected renedial action for the Vel sicol Hardeman County
Landfill, Operable Unit #2, in Toone, Hardeman County, Tennessee. This action is chosen in
accordance with CERCLA, as anended by SARA, and, to the extent practicable, the Nationa
Contingency Plan. This decision is based on the Admi nistrative Record for this Site.

The State of Tennessee concurs with the sel ected renedy.
ASSESSMENT OF THE SI TE

Actual or threatened rel eases of hazardous substances fromthis Site, if not addressed by
i mpl ementing the response action selected in this ROD, may present an inmm nent and substantia
endangernment to public health, welfare, or the environnment.

DESCRI PTI ON CF THE REMEDY

This operable unit is the final action of two operable units for the Site. The first operable
unit

at this Site involved groundwater renmedi ation. This action addresses the source of groundwater
cont am nati on.

The renedy includes capping the 27-acre landfill with a RCRA conposite cap to reduce
infiltration of surface water through the waste and contam nated soil. The RCRA conposite cap
consi sts of:

O scarifying existing vegetative cover and reconpacting
O a 40-m | high density polyethylene (HDPE) synthetic liner or equivalent, placed over th
reconpacted clay surface
O a sand drainage blanket with a m ni mum hydraulic conductivity of 1 x 10-3 cm sec pl ace
over the liner to provide |ateral drainage;
O the sand will be covered with a filter fabric and a | ayer of comon fill and topsoi
O a vegetative cover will be established to prevent erosion of the fill and topsoi
mat eri al s;
and
Draft Record of
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O routine nmonitoring of the RCRA cap in order to maintain the integrity of the cap
The current network of nmonitoring wells established by OU #1 will provide the | ong-term neans

of nonitoring the effectiveness of this remedy.
STATUTORY DETERM NATI ONS

The selected renmedy is protective of human health and the environnment, conplies with Federa
and state requirements that are legally applicable or relevant and appropriate to the renedia



action, and is cost-effective. This renmedy utilizes permanent solutions and alternative

treat nent

technol ogi es, to the maxi mum extent practicable for the Site. However, because treatnent of
the principal threats of the Site was not found to be practicable, this remedy does not satisfy
t he

statutory preference for treatnment as a principal elenment.

Because this renedy will result in hazardous substances renmi ning on-site above heal t h-based
levels, a revieww |l be conducted within five years after comencenent of renedial action to
ensure that the renedy continues to provi de adequate protection of human health and the

envi ronnent .

<| MG SRC 0495256A>
Dat e Richard D. Green, Associate Director
O fice of Superfund and Enmergency Response
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2.0 DECI SI ON SUMVARY

2.1 SITE NAME, LOCATION, AND DESCRI PTI ON

The Vel si col /Hardenman County Landfill is |ocated on Toone- Teague Road, Hardeman County,
Tennessee. The property is |ocated approxinmately one mle north of Tennessee State Hi ghway
100 (see Figure 2.1) and approximtely one mle south of Clover Creek. The property, shown
on Figure 2.2, is bound by Od Toone road to the west and railroad right-of-way to the east.
Approxi mately 27 acres of the 242-acre property were operated as a |landfill between 1964 and
1973 for the disposal of pesticide waste generated at the Vel sicol Menphis, Tennessee Pl ant.
2.2 SITE H STORY AND ENFORCEMENT ACTI VI TI ES

2.2.1 Site History

In July 1964, Vel sicol Chemical Corporation purchased 242 acres of |and in Hardeman County,

Tennessee, specifically for use as a landfill to di spose of waste from Vel sicol's Menphis,
Tennessee Plant Site. At the tinme Vel sicol purchased the property, and prior to conmencing

I andfilling operations, Velsicol consulted with the United States Ceol ogical Survey (USGS) about
the location of aquifers in the area and their relationship to the Menphis Sand Aquifer. |In an
attenpt to address this issue, Velsicol installed a well in the i mediate vicinity of the
proposed

di sposal area. The purpose of the well was to establish a water supply well in an aquifer that

woul d supply a sufficient potable water supply and to provide a nmeans of sanpling the
groundwat er beneath the Site for evidence of contami nation. The borehole was conpleted to a
dept h of approximtely 224 feet below the ground surface at which point an artisan groundwater
condition was encountered. A well was installed in this borehole.

| medi atel y upon purchasing the property, Velsicol erected a fence around a portion of the
property where the landfilling was to conmence. The landfilling operation commenced in

Oct ober 1964 and continued until June 1973. At the tinme of closure, waste had been di sposed

of in three specific areas which covered a total area of approximtely 27 acres. During the
devel opnent of the Remedial Investigation (RI), Velsicol conpleted a detailed estinate of waste



vol unes based on plant production rates. A detailed and accurate estimte of waste quantity and
type, based on this review by Velsicol, is sunmarized in Table 2.1.

Devel opnent of the landfill began in October 1964 with the northern disposal area, since it was
the only area on the property which was cleared of trees. Wste disposal commenced al ong the
east side of the north disposal area and was continued longitudinally in the direction of the
Site

ridges. The nmiddle and south di sposal areas were devel oped sonetinme in the |ate 1960s or early
1970s. Subsequent to a public nmeeting held in Jackson, Tennessee in March 1971, the

Tennessee Departnent of Health and Environnment (TDHE) evaluated the landfilling operation

<I MG SRC 0495256B>

<I MG SRC 0495256C>

TABLE 2.1

SUMVARY OF WASTE DI SPOSAL AT HARDEMAN COUNTY LANFI LL

HARDEMAN COUNTY LANDFI LL, OPERABLE UNI T #2
HARDEMAN COUNTY, TENNESSEE

Wei ght Tot al Tot al
Equi val ent #

Density Wei ght Vol une Equi val ent Met hod
of Druns
Wast e (I bs/gal) (I bs) (Gal) # of Druns of Di sposa
Landfilled
Hept achl or Cat al yst 10.1 2,539, 000 251, 386 4,571 H
4,571
Hept ane Resi due 6.3 14, 539, 000 2,307,778 41, 960 /B
Fi ber Druns -- -- -- 45, 417 H
45, 417
IPA Still D30 Bottons 12.0 16, 128, 000 1, 344, 000 24, 436 *I'/H
15, 883
AN2K -- -- 994, 605 18, 084 /B
Acetic Acid Bottons 19.9 19, 351, 000 972, 412 17, 680 *I'/H
11, 492
R-2 Bottons 7.1 13, 854, 940 1, 951, 400 35, 480 *I/H'S
23,062
Chl orendi ¢ Anhydri de
Still Bottons 10.8 10, 125, 000 937, 500 17, 045 *I'/H
11, 079
PCL Bottoms J-11 14.1 13, 988, 000 992, 057 18, 037 *I'/H

11, 724



Car bon Beds 9.4 1, 515, 000 161, 170 2,930 H

2,930
Bandane Filter Cake 15.6 3,122, 000 200, 128 3,639 H
3,639
95, 161, 940 10, 112, 436 229, 279
129, 797
Not es:
H - Disposal by landfilling at Hardeman County Landfil
I - Disposal by incineration at Menphis Plant Site
B - Disposed as fuel in plant boiler
S - Disposal by discharging to the | ocal sanitary sewer
*

Wast e di sposed of by incineration. However, when incinerator was not operating (65
percent of tine),
wast e di sposed of by landfilling at Hardeman County Landfill.

Draft Record of Decision
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at the Hardeman County Site. On the basis of this evaluation, a Comm ssioner's Order was

i ssued to Vel sicol which required Vel sicol to cease di sposal operations in the south disposa
area

in August 1972, but allowed limted waste disposal in the middle and north di sposal areas unti
June 1973. Therefore, after closure of the south disposal area, selected wastes continued to be
di sposed of in the north and m ddl e di sposal areas until the Site was permanently closed in June
1973.

Pl ant waste was di sposed of in trenches which were excavated |ongitudinally along the top of
Site ridges. It has been reported that each trench was excavated to a depth of 12 to 15 feet;
to

a width of 10 to 12 feet; and to a length of 200 to 500 feet. Approximtely four to eight feet
wer e mai nt ai ned between each trench when excavat ed.

As each transport vehicle arrived at the landfill the containerized waste was dunped off of the
truck into one of the excavated di sposal trenches. On occasion, druns were set upright in the
trenches upon disposal. In nmobst cases however, the containerized waste was left in the trench
in the random order and orientation of which it had been dunped. Disposed waste was covered
daily with soil excavated fromthe trenches. Upon filling each trench, the trench of

contai nerized waste was covered with a mninumof three feet of soil which had al so been
excavated fromthe trenches. The cover material was placed and conpacted with a bull dozer

and was mounded over the backfilled trenches to allow for future settlenent. Periodically, as

the backfilled areas settled, repairs were nade by backfilling with additional soil. The repair
of settled areas was carried out on a regular basis and in nost cases the settling over the

di sposa

areas had subsided within five years of initial backfilling. Al backfilled areas were seeded,

fertilized and linmed to prevent erosion.
2.2.2 Enforcement Activities

The Vel si col / Hardeman County Landfill was included on the National Priorities List in
Decenber 1982. The studies conpleted to date have shown that contam nation of the |oca



groundwat er has occurred. The extent of contaminant nmigration fromthe Site is such that the
use of groundwater as a donmestic water supply by residences within the i mmediate vicinity of
the Site was halted in 1979.

In order to minimze the inpact caused by the di sposed waste, the Site was renediated in the
fall of 1980 by constructing a | ow perneability clay cap over the disposal areas. The scope of
the renedial work was outlined in a letter dated July 10, 1980 from Vel sicol to the TDHE. The
TDHE approved the Scope of Work in a July 10, 1980 letter to Vel sicol

Subsequent to conpleting the Site cap, a three-year nonitoring programwas inplenmented to
assess the effectiveness of the cap. The results of this nmonitoring programwere presented in
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a final report entitled "Environnental Evaluation and Assessnment of Control Measures at the
Vel si col Disposal Site-Hardeman County Tennessee" ERM Sout heast Inc. (ERM February

1985. The results of ERM s study and nodeling confirned that the cap was effective in
reduci ng contami nant nmigration fromthe Site.

Upon conpl etion of the nonitoring program TDHE i ssued a notice letter to Vel sicol on

Novenber 5, 1985 which required Vel sicol to conduct a Remedial |nvestigation/Feasibility Study
(RI/FS) at the Site. The RI/FS was designed and inplenmented to neet the requirements of the
State Superfund procedures, the National Contingency Plan, Federal Superfund procedures as
presented in the Conprehensive Environnental Response Conpensation and Liability Act

(CERCLA) as anmended by the Superfund Amendment and Reaut horization Act (SARA), and the
eventual agreenent between TDHE and USEPA Regi on |V.

During the progress of the RI/FS work, TDHE relinqui shed oversight responsibilities for the
RI/FS to USEPA. Based on this change in responsibility, USEPA negotiated an Administrative
Order on Consent (AOC) with Velsicol. The AOC was signed by Vel sicol on January 26, 1989
and becane effective on February 17, 1989.

Vel si col subsequently conpleted the RI/FS for the Site in April 1991 an USEPA prepared a
Record of Decision (ROD), dated June 27, 1991, for the Site. The outline of proposed renedia
activities, as selected by USEPA, is enbodied in the ROD for the Site.

From July to Septenber 1991, negotiations were conducted with the Vel sicol Chenica

Corporation to performand pay for the Renedi al Design/Renedial Action (RD/RA). An

agreenent could not be reached with Velsicol to performthe work by the end of the negotiation
period. Subsequently, USEPA issued a Unilateral Adm nistrative Order (UAO that requires

Vel sicol to conduct the RD/RA for the contani nated groundwater, hereinafter referred to as
Operable Unit #1 (OU #1). The Order also includes USEPA s Statenent of Wirk (SOW for

the RD/RA. The Order was signhed by USEPA on October 17, 1991 and became effective

Novenber 29, 1991.

In addition to conducting the RDYRA for QU #1, Velsicol is required to conduct an FS for the
landfill area operable unit (OU #2). Vel sicol and USEPA negotiated a First Amendnent to the
February 17, 1989 RI/FS Consent Order (First Amendnment) to address OU #2 FS. The First
Amendrent was signed by Vel sicol on Cctober 21, 1991 and becane effective on Novenber

4, 1991. The First Amendnent includes an FS SOW



The purpose of the OU #2 FS is to devel op and eval uate additional potential renmedial action
alternatives for remediating the source of the contamination (the wastes in the disposal areas)
at

the Site.
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The OU #2 FS Work Pl an includes provisions for an environmental risk evaluation for purposes

of assessing current and potential future risks to the environnent caused by the di sposed waste.
The requirenments of the environnental risk evaluation include ecol ogical studies, and additiona
soil sampling to supplenment the existing ecological database at the Site. Velsicol conpleted

t he

requi red supplenentary field investigations during the sumrer of 1992. This has been

conpl eted and approved by USEPA (Environmental Evaluation Report, April 1993) and showed

that the Site posed no risk to the environment. Additionally, in support of the renedial action

alternatives evaluation, Velsicol conducted, at USEPA' s request, landfill waste and soi
sanmpl i ng

anal ysis, and technol ogy-specific treatability studies on sanples of landfill soil and waste.
These

USEPA- approved studies are presented in the Landfill Waste Sanpling and Data Eval uation

Report (March 1993) and the Landfill Waste Treatability Study Eval uati on Report (February
1994).

The OU #2 FS augnented the evaluation of corrective action alternatives devel oped within the
original FS. This OU #2 FS eval uated additional renedial alternatives which were not
considered in the original FS and included the results of the treatability studies. In al
cases

where renedial action alternatives were eval uated, the evaluations consider the selected
groundwat er contai nment renedy (OU #1) as an integral conmponent of each landfill source
control alternative.

2.3 HI GHLI GHTS OF COVMUNI TY/ PARTI Cl PATI ON

In April of 1991, EPA issued a Fact Sheet which summari zed the proposed alternatives for
remedi ati ng the groundwater. Follow ng a public comrent period, EPA signed a Record of
Deci sion (ROD) in June 1991 which presented the selected renedy. A Superfund Fact Sheet
Update was nailed to interested citizens in April 1992.

The OU #2 additional investigations, FS and Proposed Plan were released to the public in July
1995. These docunents were made available to the public in the Adm nistrative Record and the
i nformati on repository nmintained at the EPA Docket Roomin Region 4 and at the Bolivar-

Har deman County Public Library. The notice of the availability of these two docunents was
published in the Bulletin-Tinmes and the Jackson Sun on July 5, 1995.

A public coment period was held fromJuly 13, 1995 to August 12, 1995. No witten public
comments were received during this period. No request for an extension to the public coment
was nmade. |In addition, a public neeting was held on July 13, 1995. At this neeting,
representatives from EPA and the Tennessee Departnment of Environment and Conservation

(TDEC) answered questions relating to the Site and the renedi al alternatives under
consideration. A Bulletin-Tinmes reporter and a | ocal Jackson TV news-station, WBBJ, attended
the public nmeeting. A transcript of the public nmeeting is included in the Responsiveness



Draft Record of Decision
Vel si col / Har deman County OU#2

Summary, which is part of this ROD.

Thi s deci sion docunent presents the selected renedial action for the Vel sicol/Hardeman County
Landfill Superfund Site, OU #2, in Hardeman County Tennessee. The renedial action chosen

is in accordance with CERCLA, as anended by SARA, and, to the extent practicable, the

Nat i onal Contingency Plan. The decision for this Site is base on the Adm nistrative Record.

2.4 SCOPE AND ROLE OF OPERABLE UNI'T

As with many Superfund sites, the problens at the Vel sico/Hardeman County Landfill OU #2
are conplex. As a result, EPA organized the work into two operable units (QUs). These are:
O QU #1: Contanination in the aquifer

O QU #2: Contanmination in the soils

Remedi al action objectives for both the waste di sposal areas and off-Site groundwater were
devel oped and presented in the original FS. Since the sel ected groundwater extraction and
treatment systemfor OU #1 (which now forns part of the final Site renmedy under OU #2) has

been designed to neet off-Site groundwater remedi al action objectives, only the renedial action
obj ectives specifically for the waste di sposal areas renmain to be addressed. Construction for
ouU

#1 will be conpleted by Decenber 1995.

Waste contained within the three waste di sposal areas and soils directly beneath the wastes have
been characterized through a detailed review of historic plant production records from

Vel sicol's

Menphi s Tennessee plant and anal ysis of soil sanples collected frombeneath the wastes during
the RI. Additional waste and soil sanples were collected during 1992 from borehol es dril
through the landfilled waste and underlying soil

Concentrations of chemical constituents identified in the soils beneath the waste materials
exceed

the potential health-based chemical-specific target levels for soils. These target |eve
concentrations are based upon contact and associ ated ingestion hazards as a result of direct
exposure to the wastes and contani nated soi l

The construction of a |ow perneability clay cap over the waste disposal areas in 1980 by
Vel sicol has elimnated the potential health risk for direct contact or ingestion of waste
material s

and cont am nated soi l

In addition to direct contact and ingestion being potential routes of exposure to contam nants
in

t he di sposed waste, the di sposed waste could be a continuing source of contaminants to the
groundwat er beneath the Site. Monitoring through the use of lysinmeters and groundwat er
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nmoni tori ng has denonstrated that the clay cap has been effective in reducing infiltration and
percol ati on of precipitation through the wastes into the groundwater. Therefore, although it
has

been denpnstrated that the clay cap has substantially reduced the potential for the disposed
wast e

to be a source of groundwater contami nation, the presence of the wastes and contani nated soi
beneath the wastes still remains as a potential source of contam nation to the groundwater

Specific renmedi al action objectives for the waste disposal areas including soils directly
beneat h
the landfill wastes include:

i) prevent human exposure through direct contact or ingestion of landfill wastes or soils
directly beneath the wastes which have chemical constituent concentrations in excess of
the criteria levels identified in Table 2.8 (see Section 2.6.4); and

ii) prevent further degradation of the groundwater beneath and downgradi ent of the waste
di sposal areas by chemical constituents found within the waste.

This second operable unit will be the final response action for this Site.

2.5 SITE CHARACTERI STI CS

2.5.1 Denography

The Site is located in the sparsely popul ated northeast corner of Hardeman County, Tennessee.
According to 1990 census data, the total population of Hardeman County is 23,377 persons with
a density of 35.0 persons per square mle, as conpared to the overall density of 118.3 for the
state. Approximately 74 percent of the residents in Hardeman County live outside of urban

areas, |leaving 26.3 per square mle on a rural basis.

There are three small towns close to the Site with the foll ow ng popul ati ons:

Toone (3 mles south): 279 (1990 Census)
Cloverport (5 mles west): 100 (approxi mat el y)
Teague (2 mles north): 15 (approxi mat el y)

There are approximately 60 persons within a one-mle radius of the Site. Historically, there
have been 26 residences supplied with an alternative water source fromthe town of Toone, as
a result of their private wells being contam nated.

According to the 1990 Census, enploynment in Hardeman County is distributed between a variety
of urban and rural occupations with the principal industries as foll ows:
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Manuf act uri ng - 29. 5%
Retail Trades - 16. 1%



Heal th Services - 10. 9%

Construction - 6. 7%
Educati onal Services - 5. 7%
Transportati on and Comruni cati on - 5.5%
Public Adm nistration - 3.8%
Fi nance - 3.3%
Agriculture and Forestry - 3.3%
Pr of essi onal Services - 3.2%
O her - 12%

The total nunber of enployed persons within Hardeman County is 8,962 or 38.3 percent of the
county popul ati on.

Residents in the vicinity of the Site are either self-enployed farmers, or commute to
surroundi ng

rural towns such as Toone or cities such as Bolivar (10 miles south) or Jackson (20 niles
north).

Based on gromh rates from 1980 to 1990, the Toone division of Hardeman County experienced
an 11 percent popul ation decline, conpared with 2 percent decline for the County and 21 percent
decline for the Town of Toone itself.

2.5.2 Land Use

Al t hough there is some agriculture and forestry in the Toone region, the rough topography of
the area in the vicinity of the Site generally limts |and use to recreational activities. The
t hree

di sposal areas are situated on maturely eroded upland fluvial terraces enconpassed by fairly
steepsided gullies and ravines. These uplands are approxinmately 80 to 100 feet above the

mar shy pl ains of the surroundi ng creeks and wetl ands.

Recreational use is primarily hunting, with sonme fishing on Clover Creek. The area is wel
known for its wilderness characteristics as a good hunting ground for deer

There is a local comercial catfish hatchery on Clover Creek downstream of the Site and in the
groundwat er di scharge area for the Site.

2.5.3 Natural Resources

The region of the county near the Site is sparsely popul ated with people and nay be regarded
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as wilderness, farm and and wetl ands, with dense forests supporting many i ndi genous species
of wildlife.

The terrestrial ecosystem has been described as consisting mainly of deer, rabbits, opossum
raccoons, squirrels and snakes. Previous studies have shown contam nants above detection |evels
wi th heptachl or epoxide in the nuscle, liver, kidney and fat tissues of several collected

speci es,

and hex vinyl chloride and endrin also detected in snake tissues. According to the 1981 study



results [Environnmental Evaluation and Assessnent of Control Measures at Vel sicol Disposal Site
(ERM], the levels of contamination in deer were reported to be well below the existing (1992)
USDA action levels and indicated no health hazard for consunpti on of gane; however, certain
tissue and fat levels of heptachl or epoxide detected at that tinme were half the USDA action
[imt

of 300 ppb for rabbits. One of the three raccoons had heptachl or epoxide in its fat exceeding
300 ppb. O all the opossuns captured, only one had heptachl or epoxide in its tissue (liver)
exceedi ng 300 ppb. This concentration, 1,160 ppb is the highest |evel detected at the Site.
The

results of these studies represent Site conditions prior to securenent of the Site with the clay
cap.

The aquatic ecosystem of Clover and Pugh Creeks has been described as consisting mainly of

typi cal benthic organi sms such as crayfish, snails and clans. Although contam nation levels in
bent hi c organisns were reported in a 1980 study, these results were questioned with a study in
1981 that found detection of organic conpounds in benthic organisns occurred in only 3 percent
of the analyses. Sporadic concentrations of heptachlor and endrin were reported in subsequent
surveys; however, no organi c conpounds were reported during 1983 sanpling. It was

concl uded that no significant bioaccunul ati on was occurring in the aquatic macroi nvertebrates
based on the contam nant transport mechanisnms at that tine.

The surface water resource has been used for fishing. Bioassays of bluegill fish were conducted
in 1981 at five locations on Pugh Creek indicating no acute toxicity in the 96-hour study
peri od.

There have been no warnings of health risk issued or banning of consunption, since there was
very little contam nation apparent at that tinme of these previous studies. The studies recently
conpleted as part of the OU #2 environnmental evaluation verify the previous studies show ng

that there has been no adverse effects to the surface water bodies inmediately adjacent to the
Site.

The groundwater resource is used by residents in the region as a drinking water source.

Foll owi ng the detection of organic chenical contami nation in private wells inmediately
downgradi ent of the Site, an alternate potable water supply fromthe town of Toone was
constructed in 1979 for 26 residences in a on-mile radius of the Site. Subsequent to 1979 al
future residents within the defined contani nant plume have been serviced by the Town of Toone
wat er supply. Deed restrictions are in effect as part of the Qu#l renedy to ensure that future
residents of property with contam nated groundwater will be serviced by the Town of Toone
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wat er supply.

2.5.4 dimatol ogy

Al t hough the Site is approximately 70 mles east of Menphis, Tennessee, the clinate is

generally simlar with the exception of being a few degrees cool er than Menphis with sone
variation in nmonthly precipitation. The closest weather observation station is located 10 mles
south of the Site at the Bolivar Public Wrks Departnment. The prevailing winds are fromthe

south. Wnd data were selected fromthe Jackson station 20 nmles north of the Site.

The annual 30-year normal tenperature for the area is 59.6gF with January bei ng the col dest



mont h (nean tenperature 38.0gF) and July being the warmest nonth (nmean tenperature of
79. 49F). The average annual precipitation is 51.3 inches with the greatest nonthly
precipitation

generally occurring in the winter and early spring (approximately 30 percent each season
conpared with 20 percent for each of the sumer and fall seasons).

2.5.5 Site Stratigraphy

The sedi nents underlying the Site are dom nated by sand. The Cl ai borne Formation outcrops

in areas of Hardeman County and is underlain by the WIlcox Formation. The two fornmations

are not differentiated in western Tennessee and conmbine to forma fairly thick sequence of sand
and silty sand with subordinate clay and silt. The Claiborne Fornmation is mantled by a thin

di sconti nuous deposit of Quaternary alluvium and | oess.

The Quaternary deposits are present across nost of the study area. The alluviumis simlar to
t he underlying Clai borne sedinents and could not be differentiated fromthe C ai borne Fornation
in the study area. The alluviumis usually capped by | oess which is glacially derived w nd
blown silt. The thickness of the | oess deposits ranges fromO to approximately 12 feet.

The stratigraphy generally encountered in the first 20 feet is consistent across the Site. C ay
or

silt is alnpst always present fromthe ground surface to three or five feet bel ow ground surface
(BGS). The silt usually grades downward to silty sand which, in turn, grades to clean or
slightly

silty sand. Low perneability soils were encountered (below the surface sedi ments) in eight
borehol es. They were usually very thin clay or silt layers interbedded with sand. Tota

t hi ckness of the low perneability |layers was generally less than 1 foot.

The Cl ai borne/ WIl cox sand consists of fine to medium grained quartz. Coarse-grained sand and
gravel is rare. It is usually well to mediumwell sorted. Slightly silty to silty fine sand is
common. Colors range fromlight gray, pinkish gray, beige, orange-brown to dark reddish
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brown. It is sparsely to very micaceous. Linmonite concretions and linmonite cenented sand is
present but uncommon. Kaolin is often present as thinly interbedded | am nation

The clay layers in the Claiborne and Wl cox Formations are usually less than 2 feet thick

Thi cker | ayers are often interbedded with clayey or silty sand. The clay is typically silty and
slightly sandy and has a low to nmedium plasticity. Colors range fromwhite and pinkish white
(kaolin) to dark gray and brown.

The total thickness of the Cl aiborne and W I cox Formati ons was not determ ned during the

i nvestigation. The WIlcox Formation rests unconformably on the Porter's Creek Clay. The top
of the Porter's Creek Clay is estimated to occur at an el evation of 220 to 240 feet above nean
sea | evel (AMSL) beneath the landfill. Previous studies have indicated that the Porter's Creek
Clay is approximately 120 feet thick

2.5.6 Site Hydrogeol ogy



The geol ogi c conditions beneath the Site were found to be nuch different that previously
presented in Rima et al., 1964. The hydrogeol ogy of the study area is consistent with that of
the northern Hardenman County region. The water bearing sands of the Cl ai borne and W cox
Formati ons are essentially unconfined and therefore conprise a single water table aquifer. The
wat er table elevations range from 425 feet to 370 feet AVMSL from south to north across the
study area. The Porter's Creek Clay is believed to formthe north |ower boundary of the Water
Tabl e Aquifer. Also, this area is in the recharge zone of the Menphis Sand Aquifer

The Cl ai borne-W | cox hydrostratigraphic unit is the only unit which was investigated during the
RI. The Porter's Creek Clay is an aquitard and is believed to be the base of the groundwater
flow systemat the Site.

The hydraulic conductivity of the Cl aiborne-WIlcox unit, as determ ned fromthe grain-size
curves, ranges from2 x 10-3 to 9 x 10-2 cmsec with a geonetric nmean of 2 x 10-2 cm sec. The
in situ hydraulic conductivity, as deternmined by the slug-injection tests, ranges from4.4 x 10-
5

cmsec to 1.1 x 10-2 cmsec, with a geonetric nmean of 1.0 x 10-3 cm sec. For nost of the
monitoring wells tested the hydraulic conductivity is in the range of 9 x 10-3 to 1.6 x 10-4
cmsec. Punp tests conducted in 1993 during the renedial design for OU #1 indicated hydraulic
conductivities of 3.4 x 10-3 to 3.5 x 10-3 cm' sec. Subsequent calibration of a numeric node

i ndi cated that use of an aquifer hydraulic conductivity of 2.5 x 10-3 cnfsec woul d be
appropriate

for design purposes. The variation of hydraulic conductivity between nonitoring wells reflects
the silt and clay beds that are found within the unconfined sand aquifer

Water |evel elevations were collected froma total of 35 nonitoring wells in August 1989,
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Novenber 1991, May 1993, and October 1993. The data indicate that there is little seasona
variation in the water |evel elevations in the Water Table Aquifer and that the water |eve
el evations are generally consistent with the elevation presented in ERM s February 1985
docunent .

Groundwater in the study area flows fromsouth to north, with an average horizontal gradient
of 0.004 ft/ft. The water table contours also indicate that the unsaturated zone beneath the
di sposal areas is 75 to 95 feet thick

The actual water table elevations in the vicinity of Pugh and Cl over Creeks indicate that they
are in fact discharge boundaries and groundwater originating fromthe Site does not flow beneath
these streans. Elevations at the supplenental wells west of the Site show that the unnaned
tributary southwest of the Site is also a discharge boundary. The major discharge area is

Cl over

Creek and the | ower reaches of Pugh Creek. 1In its upper reaches upgradient of the Site, Pugh
Creek is intermttent indicating a poor hydraulic connection with the groundwater

Usi ng a horizontal hydraulic gradient of 0.004, a hydraulic conductivity of 3 x 10-3 cnfsec and
an assuned porosity of 0.25, a velocity of 4.8 x 10-5 cnisec or 50 feet per year was estimted
in the RI. A mexinmum value for groundwater velocity was cal cul ated using a hydraulic
conductivity of 1.11 x 10-2 cm sec (highest value fromthe single well response tests), a

hori zontal gradient of 0.004 and an assuned porosity of 0.2. These values yielded a velocity



of 2.2 x 10-4 cnm sec or 230 feet per year

The presence of the nunerous clay beds and | enses within the Water Tabl e Aqui fer would have

the effect of reducing the effective porosity. |In addition, gravel seans have been identified
in

some borehol es noted above. This, in fact, is the case at the Site because if the maxi num fl ow
rates stated above were used, it would take approxi mtely 26 years for groundwater beneath the
Site to reach Clover Creek. However, Site-related contam nants have al ready been detected in
the groundwat er adjacent to the Clover Creek. Therefore, it is believed, based on the

hi stori cal

data, that the groundwater velocity is on the order of double the calcul ated velocity.

2.5.7 Waste Characterization
2.5.7.1 Characterization by Waste I nventory Records

Characterization of the landfill waste was conpleted in order to verify the volune estinmtes
whi ch were previously devel oped, identify indicator paraneters which best represented the waste
at the Site as wells as to identify specific waste constituents which nay not have been
identified

to date. Special enphasis was placed on relatively nobile contaninants having the potential to
mgrate fromthe Site. The characterization of landfill waste was primarily acconplished by
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conducting a detailed analysis of historic waste generation records from Vel sicol's Menphis,
Tennessee Plant Site and by the collection and anal yses of angled boring sanples taken from
directly beneath the waste disposal areas.

Table 2.1 presents a summary of the waste volunme estimate. The wastes sumrari zed in the
tabl e contai ned specific hazardous constituents which may or nmay not potentially mgrate from
the Site. The relative mobility of each of these constituents was evaluated along with their
toxicity to determne the potential inpact each may have in the long termon the groundwater
2.5.7.2 Characterization by Landfill Waste Sanpling

Angl ed Boring Program 1988-1989

In order to confirmthe results of the waste characterization by inventory records, angled

bori ngs
were conpleted to sanple soil inmediately beneath the waste di sposal areas. The angl ed
borings were conpleted as an alternative to drilling directly through the waste on the basis of

safety and environnental concerns.

In total, 13 angled borings were installed beneath the waste di sposal areas. During the
installation of the borings, shel by tube sanples were collected at 5-foot intervals along the
axi s

of the borehole for chemical analyses. Each 5-foot interval was analyzed for TCL VOCs, BNAs
and Pesticides/Herbicides including PCBs. In addition, sanples were analyzed for TAL netals
and cyanide. Two rounds of soil boring sanples were collected during the RI field program
Due to problens identified through the associated QA QC data review, the data fromthe first



round of angl ed boring sanples (August 1988) were used for qualitative purposes only. |n order
to generate data which could be used for quantitative purposes, a second round of angled boring
sanpl es was col |l ected during Novenber/Decenber 1989. Not all of the angl ed borings

conpleted in the first round were duplicated during the second round of sanpling. A total of
si x sanpl e borings were conpleted. The six sanple |ocations were sel ected based upon their
relatively easy access to the sanpling site and because they were found to have the highest
concentrations of Site-specific constituents in the soil sanples collected during the first
round

of sanpling. |In addition, sanple sites were selected to be representative of all three disposa
areas. The QM QC review for the second round of data confirnmed that the data could be used

for both quantitative and qualitative evaluation of the landlfil waste.

Table 2.2 presents a summary of the analytical data for the second round of angled boring
sanpling. The analytical data summary presents the range of positive detections for the second
sanpling round. A detailed summary and di scussion of all of the angled boring analytical data
is presented in the R

TABLE 2. 2

SUMVARY OF ANALYTI CAL DATA
ANGLED BORI NG SAMPLES- ROUND 2

HARDEMAN COUNTY LANDFI LL, OPERABLE UNI T #2
HARDEMAN COUNTY, TENNESSEE

Arithmetic
Nunber of Nunber of Range of Aver age of
Positive Sanpl es Positive Positive
Compounds Det ecti ons Anal yzed Det ecti ons Det ecti ons
(no/ kg) (no/ kg)
VQOCs
Acet one 11 45 1.57 - 10.3 6. 12
Benzene 1 45 N A 0. 660
Carbon tetrachl oride 8 45 0.805 - 342 135
Chl or obenzene 4 45 1.67 - 6.06 3.52
Chl orof orm 8 45 0.765 - 86.7 19.0
Chl or onret hane 1 45 N A 235
Et hyl benzene 6 45 0.850 - 10.6 3.30
1,1,2,2-Tetrachl or oet hane 1 45 N A 0. 654
Tetrachl or oet hene 13 45 1.37 - 16.6 6. 28
Tol uene 17 45 1.24 - 94.3 19. 7
Xyl enes 12 45 1.45 - 67.8 11.2
BNAs
Acenapht hene 10 45 0.520 - 250 1.49
Benzoic acid 1 45 N A 2.50
Bi s(2- et hyl hexyl ) pht hal ate 8 45 0.390 - 13.0 2.33
Di - n-butyl phthal ate 1 45 N A 5. 40
Di -n-octyl phthal ate 3 45 0.400 - 1.30 0. 760
Di benzof uran 1 45 N A 11.0
Fl uor ene 11 45 0.430 - 19.0 4.75



Hexachl or obenzene 16 45 1.30 - 61.0 16. 1

Hexachl or obut adi ene 16 45 0.390 - 40.0 10.6
Hexachl or ocycl opent adi ene 16 45 0.430 - 1200 298.
Hexachl or oet hane 5 45 1.50 - 11.0 6. 34
2- Met hyl napht hal ene 18 45 0.490 - 270 104
Napht hal ene 16 45 1.40 - 210 63. 3
Pesti ci des/ PCBs

Al drin 18 45 1.50 - 98.0 23.3
Dieldrin 19 45 1.70 - 280 60.9
Endrin 19 45 1.80 - 640 126
Endrin al dehyde 17 45 3.60 - 540 98. 8
Hept achl or 12 45 35.00 - 3000 1050

TABLE 2.2

SUMVARY OF ANALYTI CAL DATA
ANGLED BORI NG SAMPLES- ROUND 2

HARDEMAN COUNTY LANDFI LL, OPERABLE UNI T #2
HARDEMAN COUNTY, TENNESSEE

Arithmetic
Nunber of Nunber of Range of Aver age of
Positive Sanpl es Positive Positive
Compounds Det ecti ons Anal yzed Det ecti ons Det ecti ons
(no/ kg) (no/ kg)
METALS
Al um num 44 45 660 - 9770 4530
Arsenic 33 45 1.00 - 11.2 3.70
Bari um 36 45 5.60 - 57.3 20.1
Cal ci um 26 45 52.7 - 556 179
Chrom um 42 45 2.60 - 17.3 7.77
Iron 44 45 1580 - 71100 9850
Lead 7 45 5.10 - 11.2 7.88
Magnesi um 41 45 25.3 - 825 296.
Manganese 41 45 3.20 - 291 43.1
Mer cury 11 45 0.120 - 0.220 0. 152
Pot assi um 29 45 33.7 - 223 105.
Sel eni um 1 45 N A 0. 650
Silver 5 45 1.10 - 2.30 1.40
Sodi um 39 45 50.0 - 351 136.
Vanadi um 37 45 5.10 - 36.8 14. 4
Zi nc 41 45 3.10 - 574 34.1
Not e:

N A - Presentation of a range of detection not applicable because only detected once.
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Soi | Sanpling and Anal ysis Program 1992

A soil sanpling and anal yses programat the Site was conducted in July/August 1992. The
Landfill Waste Sanpling and Data Eval uati on Report detailed within Section 2.9.5.1 presents
the results of the 1992 sanpling and analysis program Table 2.3 presents a sunmary of the
anal ytical data for this sanpling and anal yses program

2.5.8 Contam nant M gration
M grati on Pat hways

Three potential contam nant migration pathways exist at the Hardeman County Landfill Site.
These are: air, surface water runoff and groundwater mgration. Each of these potentia
pat hways is discussed bel ow.

Mgration in Air

Cont anmi nants may be rel eased to the atnmosphere fromthe surface and near-surface soft materia
by volatilization or by entrai nment of soil-bound contam nants. |In addition, sone contaninants
may be rel eased to the atnosphere by volatilization at seeps and al ong Pugh and Cl over Creeks
where they discharge. Once released the contam nants nay be transported by the wi nd.

The renedial activities conpleted by Velsicol in October 1980 which included the construction
of a clay cap over the disposal areas has mininized the volatilization of contam nants from
wast e

as well as particulate transport. Therefore, the air mgration pathway is not considered a
significant pathway in this area of disposed waste. This conclusion was accepted by TDHE and
USEPA and consequently, air nmonitoring was not included in the Scope of Wrk as presented

in the Rl Work Plan which was revi ewed and approved by TDHE and USEPA. Air mgration

could be a potential pathway at the seeps and in Pugh and Cl over Creeks due to volatilization
The air route of exposure was considered as part of the Rl and public health evaluation and
found not to represent a significant route of exposure.

Surface Water Runoff

Surface water runoff or overland flow may carry particulate or dissolved contaninants from
surface soil and/or at surface groundwater discharges. Surface water fromthe Site drains into
ditches and streams which eventually flow into Pugh Creek. The placenent of the cap has
prevented surface water contact with the waste and therefore elim nated any sedi nent transport
fromthe Site. While some Site-related contam nants were detected in sone surface water and
sedi nent sanples, it is believed that these conpounds are the result of past surface water

TABLE 2.3
SUMVARY OF DETECTED COMPOUNDS - SO L BORI NG PROGRAM - 1992

HARDEMAN COUNTY LANDFI LL, OPERABLE UNI T #2
HARDEMAN COUNTY, TENNESSEE



Range Aver age Nunber of

Nunber of
Compound of Positive Detections of Positive Detections Positive Detections
Sanpl es Anal yzed
(no/ kg) (no/ kg)
Vol atil e Organic
Conmpounds ( VOCs)

t ol uene 0.788 - 726 96. 952 29
84

acet one 1.32 - 167 30. 496 25
84

carbon tetrachl ori de 0.881 - 2,700 251.162 24
84

xyl enes 0.84 - 841 156. 226 14
84

chloroform 0.688 - 1,390 135. 975 13
84

tetrachl or oet hene 0.813 - 58.1 10. 158 13
84

nmet hyl ene chl ori de 0.668 - 1870 268. 644 7
84

et hyl benzene 1.38 - 182 95.774 5
84

benzene 1.72 1.72 1
84

chl or obenzene 1.03 1.03 1
84

chl or onet hane 50.9 50.9 1
84

Base/ Neutral s
and Acids (BNAs)

hexachl or ocycl opent adi ene 0.433 - 7,520 1,121 25
84

hexachl or obenzene 0.347 - 675 91. 925 23
84

met hyl napht hal ene, 2- 1.02 - 996 211. 096 21
84

napht hal ene 1.6 - 448 91. 639 15
84

fluorene 0.8 - 11.9 6.078 8
84

hexachl or obut adi ene 0.634 - 65.4 27.918 8
84

di chl orophenol , 2, 4- 1.17 - 413,000 75, 014 6
84

di ni trotol uene, 2, 6- 0.871 - 2.83 1.282 5
84

hexachl or oet hane 11.8 - 833 187.8 5
84

acenapht hene 0.568 - 5.25 3.24 4



84

bi s(2- et hyl hexyl ) pht hal ate 0.471 - 28.2 7.756 4
84

acenapht hyl ene 0. 545 0. 545 1
84

di benzof uran 0.951 0.951 1
84

di chl orobenzi di ne, 3, 3- 5.29 5.29 1
84

fl uor ant hene 0.721 0.721 1
84

pyrene 0. 345 0. 345 1
84

TABLE 2.3

SUMVARY OF DETECTED COMPOUNDS - SO L BORI NG PROGRAM - 1992
FEASI Bl LI TY STUDY
HARDEMAN COUNTY LANDFI LL, OPERABLE UNI T #2
HARDEMAN COUNTY, TENNESSEE

Range Aver age Nunber of
Number of
Conmpound of Positive Detections of Positive Detections Positive Detections
Sanpl es Anal yzed
(my/ kg) (my/ kg)
Met al s

Al um num 141 - 19,100 4,414 82
82

Iron 303 - 75, 000 7,090 82
82

Chrom um 1.1 - 404 12. 851 77
82

Manganese 2.1 - 275 33. 228 75
82

Zi nc 2.3 - 59.9 10. 374 58
82

Vanadi um 6 - 37 14. 019 53
82

Pot assi um 96 - 1,530 341. 490 49
82

Arsenic 1.1 - 9.2 3.219 32
82

Bari um 20.7 - 89 47.813 16
82

Magnesi um 534 - 3,180 1,575 11
82

Copper 3 - 44 13. 125 8
82

Lead 6 - 39 12. 625 8

82



Ni ckel 6 - 357 51.875 8

82

Cal ci um 611 - 14,900 5,228 4
82

Cobal t 7 - 16 11.5 2
82

Mer cury 0.12 0.12 1
82

Sel eni um 0.9 0.9 1
82

Sodi um 1, 230 1, 230 1
82

Pesti ci des

Hept achl or 0.391 - 4,943 584. 767 26
86

Endrin 0.199 - 972 116. 897 21
86

Endosul f an, al pha 0.184 - 732 74.893 16
86

Dieldrin 0.162 - 468 68. 114 14
86

Al drin 0.141 - 67.1 25. 217 13
86

Endrin al dehyde 0.448 - 546 116. 902 12
86

Endrin ketone 0.207 - 1769 225.073 12
86

DDT, 4, 4' - 1.74 - 46.9 21.973 9
86

Met hoxychl or 3.38 - 76.6 24.616 8
86

Hept achl or epoxi de 0.105 - 68.5 15. 503 5
86

DDE, 4, 4' - 1.28 - 72.4 24. 465 4
86

DDD, 4, 4' - 0.103 - 3.06 1.598 3
86

Endosul fan sul fate 1.5 - 68.4 34.933 3
86

Endosul f an, beta 2.51 - 59.7 27.270 3
86

BHC, beta 8.3 - 31.9 20.1 2
86
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di scharges during the active landfilling operation, the discharge of contani nated groundwater

into Pugh and Cl over Creeks, background contam nation caused by |ocal agricultural use of
pestici des and herbicides and/or |ocal residential use of pesticides and herbicides and
nm scel | aneous comerci al products.



Therefore, based on the data collected during the RI, and on the specific constituents detected
in the surface water, surface water runoff fromthe Site has been denonstrated not to be a
signi ficant contam nant pathway for the Hardeman County Landfill. The significance of the
seeps are discussed under the groundwater mgration section.

Groundwater M gration

Cont ami nants have been released to the groundwater beneath the Site by the percol ation of
precipitation through the waste di sposal areas. Soluble contam nants were di ssol ved by the
infiltrating waters and have migrated through the unsaturated zone to the water table.

These contam nants have migrated with the groundwater fromthe source areas (fornmer waste

di sposal areas) to the north, east and west. The contamni nated groundwater has been shown to
be di scharging at isolated seeps at surface water |ocations and into Pugh and Cl over Creeks.
Some Site-related contam nants have been detected in Pugh Creek as a result of this direct
groundwat er di scharge to the surface (and from seeps/springs).

Therefore, based on the Site characterization conpleted to date and the extent of groundwater
contamination defined at the Site, groundwater is considered to be the nost significant
cont anmi nant pat hway, a pathway to be addressed by the groundwater contai nment solution for
QU #1.

Physi cal and Chemical Properties of Contam nants

Cont ami nant nobility depends upon the physical and chem cal properties of the contam nants
and the properties of the nedia in which they are found. Such properties include water

solubility, liquid density, vapor pressure and affinity for organic matter. Partitioning of
contami nants between nmedia is controlled by such nechani sns as sorption, volatilization
di ssol ution and bi oaccumul ation. During the R, it was determ ned that VOC contam nants in

the groundwater and soil sanples frombeneath the Site are relatively soluble, noderately to
highly volatile and noderately to highly nobile. Contam nants detected in the groundwater and
in soil sanples frombeneath the waste (nmainly BNAs and pesticides) have | ow solubilities and
are relatively i mmobile
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2.5.9 Results of Supplenentary Field Investigations

2.5.9.1 Landfill Waste Sanpling and Data Eval uati on Report

A soil sanpling and anal yses programat the Site was conducted in July/August 1992. The
Landfill Waste Sanpling and Data Eval uati on Report presents the results of the program
conducted at the Site and describes the tasks required to conplete the bench-scale treatability
study for selected technologies for OU #2 at the Site.

Site Investigation

A total of ten boreholes were conpleted in the landfill area at the Site. Each borehol e was

| ocated by neans of an el ectromagnetic survey. At each borehole | ocation one soil sanple was
coll ected for chemical analyses fromeach of the follow ng depth intervals as neasured fromthe



base of the landfill cap:

1. 0-5 feet;
2. 5-10 feet;
3. 10- 20 feet;
4. 20- 30 feet;
5. 30-40 feet;
6. 40- 50 feet;
7. 50-70 feet;
8. 70-90 feet.

Al'l sanples were described and classified according to the United Soil Classification
System (USGS) and described in terns of mpisture, texture, color, and staining.

Subsurface Conditions

Based on the field observations made during the landfill waste sanpling, the |andfil
mass

consists largely of soil with discrete placements of individual drums, groups of enpty

druns, earthen waste products and packaging materials. Were druns were encountered

they were typically enpty, and only fragments and solid residues remain.

Surmmary of Anal ytical Data

The soil boring programincluded the collection of 86 investigative sanples which were
anal yzed for TCL VOCs, TCL BNAs, TCL Pesticides, and TAL netals. Table 2.3
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sumrari zes data in terns of range, average, and frequency of detection.

The conpounds detected and their relative frequency of detection are simlar to those
detected in the Round 2 angl ed boring program summarized previously in Table 2.2.
Non-detect results with el evated detection limts were reported in many of the volatile
organi ¢ anal yses conpl eted due to the high concentration of conmpounds in the sanples.

G ven the large nunber of non-detects with elevated detection linmts, the identification
of a clearly defined pattern of concentrations versus depth was not possible. However,
the data were sufficiently detailed to generally characterize the nature of the di sposed
waste and to devel op an assessnent of the occurrence of the nmore highly concentrated
organi ¢ anal ytes significant to renmedi ati on of the waste.

The data indicate that concentrations were generally highest in the upper 20 feet of each
borehol e, corresponding to the waste trenches. BNAs were typically found at the highest
total concentrations at this depth with total concentrations rangi ng between

400, 000 ng/ kg (2, 4-di chl orophenol) and 100 ng/ kg, foll owed by pesticides with
concentrations rangi ng between 5,000 ng/ kg and 1 ng/kg and VOCs with concentrations
rangi ng between 1,000 ng/ kg and 10 ng/ kg. Below the base of the trenches, the

contami nants typically decreased in concentration although remained relatively high from
20 feet to 40 feet bel ow the base of the trenches.

In general, the VOCs that were identified during the waste sanpling program are



consi stent with those conpounds identified to be present in the Rl angle borings
(April 1991) and the waste inventory characterization.

The BNAs identified in the soil boring program consisted of polynuclear aromatic
hydrocarbons (PAHs), phthal ates, nitrotol uenes, and phenolic conpounds. As well
hexachl or ocycl opent adi ene, hexachl orobenzene, hexachl or obut adi ene and
hexachl or oet hane whi ch are internedi ate products used by Vel sicol were al so present.

The presence of pesticides in the soil borings was identified to be wide spread with al
but five TCL pesticides being detected in at |east one sanple. The seven nobst detected
pestici des included heptachlor, endrin, alpha endosulfan, dieldrin, aldrin, endrin

ket one,
and endrin al dehyde.

The netal s anal yses indicated that netals were present at concentrations consistent with
background | evels at the Site.
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2.5.10 Contaminant Distribution and M gration

The vi sual observations and the analytical data generated fromthe sanpling through the

landfill largely verified the historical and geol ogic data available for the landfill.
Specifically, the soil boring programshows that the waste is concentrated in discrete
trenches covered by approximtely three feet of clayey fill and overlying approxi nately

50 feet to 70 feet of fine to nedium sand of the Cl aiborne and WI cox Fornmations.
Groundwat er was encountered approximately 70 feet to 90 feet beneath the ground
surface.

The soil boring programverified that a significant proportion of the wastes were
delivered to the Site in boxes and that their contents are nowintimately mxed with the
filled soil. Drunms in which sone of the waste was contained have | argely deteriorated
and their contents have migrated fromthe druns and containers into the surroundi ng soi
matri x and the subsurface soil below. The deterioration of the druns is not unexpected,
based on the conbined effects of the nethods used to di spose of the drunms and 20 years
to 30 years of weathering and the corrosive nature of many of the wastes di sposed of at
the Site.

The anal ytical data shows that the concentration of analytes is high within the soi
matri x

of the trenches. Below the trenches, the concentration of VOCs, BNAs and pestici des

remain relatively high to approximately 20 feet to 40 feet bel ow the base of the
trenches,

bel ow whi ch the concentrations decrease.

Al t hough the waste trenches and underlying soils were found to be contam nated with
relatively high concentrations of VOCs, BNAs and pesticides, the BNAs and pestici des
are not as frequently detected as VCCs.

VOCs are two to three orders of mmgnitude nore soluble in water than nost BNAs and
all of the pesticides |listed. The partitioning coefficients of VOCs are simlarly one to



two orders of nmagnitude | ower than the BNAs and pesticides which indicate that the

VOCs are nmore nobile than the BNAs or pesticides. However, due to the | ow organic

carbon content of the sandy Site soils, the partitioning coefficient is probably not as

maj or a factor in the selective mgration of the Site contam nants as is aqueous
solubility.

Wth the exception of 2,4-dichlorophenol and 2, 6-di notrotol uene; BNAs and pestici des,
relative to VOCs, are nmuch | ess soluble in water. Any mgration which has occurred

has |ikely been assisted by the presence of the VOCs. For exanple, acetone, which is
present in the waste at relatively high concentrations can di ssolve phthal ates and ot her
pol ar compounds. Acetone is totally miscible in water; therefore, in the presence of
wat er, acetone woul d provide a nechanismfor the novenent of polar nolecules. The
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fact that phthalates are the nost frequently detected non-VOC in the groundwater,
al though at very | ow concentrations, reinforces this nechanism The relative
signi ficance
of acetone in assisting in the mgration of contaninants at the Site was limted by the

fact
that the majority of the contaminants, particularly the nore frequently detected
contam nants, were not soluble in acetone.
In fact, the mpjority of conmonly detected non-VOC conpounds in the waste and
underlying soil are hal ogenated (e.g., pesticides, hexachl orocycl opentadi ene,
hexachl or obenzene). These hal ogenated non-VOC conpounds are thensel ves nore
sol ubl e in hal ogenated VOCs such as chloroform carbon tetrachloride, tetrachl oroet hene
and net hyl ene chloride. However, the | ower aqueous solubility of the hal ogenated VOCs
(0.1 to 0.005 percent) relative to acetone has rendered this nmechanism (i.e., dissolution
of the hal ogenated non-VOC in a hal ogenated VOC itself dissolved in infiltrating water)
a limted nmechani smfor the novenent of hal ogenated non-VOCs to the groundwat er
table. Therefore, the infrequent detection of pesticides in the groundwater table is
likely

due to the relatively | ower aqueous solubility of the hal ogenated VOCs, in conparison
to acetone.

Prior to the cap being placed over the landfill, the mechanismfor the novenent of the
pesticides and BNAs likely involved their dissolution in the VOCs and the subsequent

di ssolution of the VOCs in water percolating through the contam nated soil. Follow ng
the capping of the landfill and the reduction of infiltration of rainwater, the nmovenent
of BNAs and pesticides was further reduced.

2.5.11 Treatability Study

In support of the remedial alternatives evaluation process, treatability studies were
performed on sanples of soft and waste collected frombelow the landfill waste disposa
areas. A total of four treatnent technol ogi es were exanined in accordance with the FS
Work Plan and i ncl uded:

i) biotreatability study on soil and waste;
i) solidification/fixation study on soil and waste;



iii) thermal desorption study on waste; and
iv) i ncineration study on waste.

In sumuary, treatability study results clearly indicated that biorenediation is not an effective

treatment option for landfill wastes and soils and that the thermal process options would likely
neet performance goals and objectives. Solidification/fixation was not denonstrated to be
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effective, although it was concluded that solidifying/stabilizing agents other than those used
in

the study potentially could be effective. Treatability study results are docunented in the
Treatability Study Evaluation Report, dated February 1994.

2.6 SUMMARY OF SITE RI SKS

2.6.1 Environnmental Evaluation Report

Gener a

The Environnmental Evaluation Report presents the results of an environnental eval uation study
conpl eted by CRA on behalf of Velsicol in the summer and fall of 1992 at the Site in Hardeman
County, Tennessee. The environnmental evaluation study was undertaken as part of the data
collection activities for the OU #2 FS.

Scope of Work

The environnmental evaluation included four principal activities as foll ows:

1. revi ew of existing data and historic studies;
2. bi oassay st udy;

3. gray bat study; and

4, soil sampling at seeps.

The purpose of the above activities was to characterize and evaluate the potential inpact of
Site
contami nants on the ecol ogy of the area.

Previ ous Ecol ogi cal Studies

Nurmer ous habitat assessnents and community surveys have been conpleted historically around
the Site to nonitor and identify any environmental inpact posed by chemnical releases fromthe
Site. These investigative studies, conpleted by ERM Sout heast and Dr. Raynond Harbi son, are
summari zed as foll ows:

1) July 1980 - June 1983 Conpr ehensi ve three-year Monitoring
Program ERM Sout heast
0 Stream Water Quality



O Stream Sedi nent
0 Stream Bi ol ogy
O Terrestrial Survey
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2) Sept enber 1984 Stream Assessnent Report, ERM Sout heast

3) February 1985 Envi ronnent al Eval uati on and Assessnent
of Control Measures at the Velsicol Disposa
Site, ERM Sout heast

4) Oct ober 1985 Prelim nary Hazard Assessment for the
Vel si col Disposal Site at Hardeman County,
Tennessee, Dr. Raynond Harbi son

Concl usions fromthese investigative studies indicated that contami nants are reaching the
nearby surface waters of Pugh Creek and Clover Creek, but levels reported do not pose

any environnental inpact on the aquatic habitats and conmunities in Pugh Creek and

Cl over Creek or, on resident mammualian comrunities in the vicinity of the Site.

Bi oassay Study

Chroni ¢ bi oassays were conducted in October 1992 to evaluate the potential inpact on
growt h and reproduction of aquatic life at and around the Site caused by contani nants
in Pugh Creek which may have migrated fromthe Site. A total of three water sanples
were collected fromeach of four |ocations along Pugh Creek (three |ocations
downgradi ent of the landfill and one |ocation upgradient of the landfill). Fathead
m nnow ( Pi mephal es pronel as) | arvae and Ceri odaphni a dubia were introduced to

sanpl es of the Pugh Creek surface water at various dilution factors to determnine the
i mpact of the creek water on survival and on growth/reproduction.

The results of the acute and chronic bioassay tests are summarized in Table 2.4. The
result of the TCL and TAL anal yses are sumuarized in Table 2.5.

Gray Bat Study

The purpose of the gray bat study conducted in July 1992 was to determine if the gray

bat, an endangered species, habitats the area of the landfill. |In the event that gray bats
were found to be present, a field study and | aboratory program woul d then be perforned

to determine if invertebrate (i.e., may flies, stone flies, nopsquitoes, etc.) in Pugh Creek
had been inpacted by the contam nant migration fromthe landfill. The invertebrate

study, if required, would determ ne if the gray bats have been or could be affected by

the contaminants detected in the surface water, since the invertebrates are the prinmary
food supply of the gray bat. Based on the findings of this study and a literature revi ew

TABLE 2. 4

SUMVARY OF BI OASSAY RESULTS



ENVI RONVENTAL EVALUATI ON REPORT SUMVARY

HARDEMAN COUNTY LANDFI LL OPERABLE UNI T #2

CERI ODAPHNI A DUBI A
Par amet er

Acut e

48- Hour LC50 (1)
Chronic

NOEC (Survivial) (2)
NOEC ( Reproducti on)

Pl MEPHALES PROVELAS
Par amet er

Acut e
48- Hour LC50

Chronic

NOEC (Survivi al)
NOEC ( Growt h)

Not es:

>100%

>100%

HARDEMAN COUNTY, TENNESSEE

Sanpl e Location

Bl O 2 BI O3 Bl O 4
>100% >100% >100%
100% 100% 100%
75% 100% 100%

Sanpl e Location

Bl O 2 Bl O 2 Bl O 4
>100% >100% >100%
100% 75% 100%
75% 100% 50%

(1) LC50 - Lethal Concentration for 50 percent of the sanples.
(2) NCEC - No observable effect concentration.

Sanpl e Location:
BI O3

Sanpl e |1D:
921020- JO 2002
Laboratory ID
9206739

Dat e Sanpl ed:
20, 1992

VQOCs

W 921020- JO 2000
W 921020- JO 2004
9206737

Cct ober 20, 1992
Cct ober

TABLE 2.5
SUMMARY OF PUGH CREEK WATER ANALYTI

HARDEMAN COUNTY LANDFI LL, OPERABLE
HARDEMAN COUNTY, TENNESSEE

BIO 1 Bl O 2
W 921020-J0 2001 W 92
9206738

Oct ober 20, 1992 DuP

CAL DATA

UNI T #2

Bl O 2

1020-J0O 2003

9206740

of 2001

W

Cct ober



carbon tetrachl ori de ND (5) 350 388

83.1 163

chl orof orm ND (5) 79.3 90

245 40.1

nmet hyl ene chl ori de ND (5) ND (50) ND (50) ND
(5) ND (5)

BNAs

2, 4-dini trophenol ND (10) ND (10) ND (10) ND
(10) ND (10)

phenol ND (10) ND (10) ND (10) ND
(10) ND (10)

2, 4-di chl or ophenol ND (10) 82.3 86. 3

29.5 ND (10)

Met al s

Al um num ND (200) ND (200) ND (200) ND
(200) ND (200)

Cadmi um ND (5) ND (5) ND (5)

12 ND (5)

Chrom um ND (10) ND (10) ND (10) ND
(10) ND (10)

Iron 540 1580 1620

1400 1200

Manganese 52 680 681

401 411

Pot assi um ND (1000) ND (1000) ND (1000) ND
(1000) ND (1000)

Zi nc ND (20) 28 ND (20) ND
(20) ND (20)

Not es:

(1) Al results reported in ag/L.

(2) Pesticides were not detected in any sanples at a detection limt of 0.05 ms/L. The
detection limt for chlordane was 1.0 ng/L.

ND - Not detected at specified practical quantitation limt (PQ). PQ. is shown in parenthesis.

TABLE 2.5
SUMMARY OF PUGH CREEK WATER ANALYTI CAL DATA

HARDEMAN COUNTY LANDFI LL, OPERABLE UNI T #2
HARDEMAN COUNTY, TENNESSEE

Sanpl e Location: BIO 1 BIO 2 BIO 2
BI O3 Bl O 4
Sanmpl e | D W 921022- JO 2006 W 921022- JO 2007 W 921022- J0O 2008 W

921022-J0 2009 W 921022-J0 2010



Laboratory ID: 9206794 9206793 9206792
9206791 9206798

Dat e Sanpl ed: Cct ober 22, 1992 Cct ober 22, 1992 DUP of 2007

Oct ober 22, 1992 Oct ober 22, 1992

VQOCs

carbon tetrachl ori de ND (5) 386 337

87.5 167

chl orof orm ND (5) 92.3 80

27.7 62.3

nmet hyl ene chl ori de ND (5) ND (50) ND (50) ND
(5) 6.0

BNAs

2, 4-dini trophenol ND (10) ND (10) ND (10) ND
(10) ND (10)

phenol 10. 3 ND (10) ND (10) ND
(10) 11.2

2, 4-di chl or ophenol ND (10) 87.9 86. 3

26.8 ND (10)

Met al s

Al um num ND (200) ND (200) ND (200) ND
(200) ND (200)

Cadmi um ND (5) ND (5) ND (5) ND
(5) ND (5)

Chrom um ND (10) ND (10) ND (10) ND
(10) 163

Iron 490 1580 1520

1460 2560J

Manganese 54 675 616

462 498

Pot assi um ND (1000) ND (1000) ND( 1000) ND
(1000) ND (1000)

Zi nc ND (20) ND (20) ND (20)

ND (20) ND (20)

Not es:

(1) Al results reported in ag/L.

(2) Pesticides were not detected in any sanples at a detection limt of 0.05 ng/L. The
detection limt for chlordane was 1.0 ng/L.

ND - Not detected at specified practical quantitation limt (PQ). PQ. is shown in parentheses.
J - Estimated Val ue.

TABLE 2.5

SUMMARY OF PUGH CREEK WATER ANALYTI CAL DATA



HARDEMAN COUNTY LANDFI LL, OPERABLE UNI T #2
HARDEMAN COUNTY, TENNESSEE

Sanpl e Location: BIO 1 BIO 2 BIO 3
BI O3 Bl O 4

Sanmpl e | D W 921023-J0 2013
921023-J0- 2016 W 921023-J0 2017
Laboratory ID: 9206803 9206802 9206801

9206800 9206805

Dat e Sanpl ed: Cct ober 23, 1992 Cct ober 23, 1992 Cct ober 23, 1992 DUP
of 2015 Oct ober 23, 1992

W 921023-J0 2014 W 921023-J0 2015 W

VQOCs

carbon tetrachl ori de

97.2

chloroform

33.0

157

48. 1

nmet hyl ene chl ori de

(5)

BNAs

6.2

2, 4-di ni tropheno

27.0
pheno
(10)

ND (10)

ND (10)

2, 4-di chl oropheno

(10)
Met al s

Al um num
(200)
Cadm um
11

Chr omi um
100

I ron

2160
Manganese
502

Pot assi um
(1000)

Zi nc

(20)

Not es:

ND (10)

370
8
109
1960
345

ND (1000)

ND ( 20)

ND (5)
ND (5)

ND (5)

ND (10)
ND (10)

ND (10)

250
ND (5)
ND (10)

570
62
ND (1000)

ND ( 20)

376
107

ND (50)

44.8
ND (10)

ND (10)

ND (200)
ND (5)
10
1900
712
1030

ND ( 20)

98. 6
32.1

ND (50)

22.1
ND (10)

ND (10)

ND (200)
ND (5)
ND (10)
1880
542

ND (1000)

ND ( 20)

ND

ND

ND

ND

ND

ND

(1) Al results reported in ag/L.

(2) Pesticides were not detected in any sanples at a detection limt of 0.05 nmg/L. The
detection limt for chlordane was 1.0 ng/L.

ND - Not detected at specified practical quantitation limt (PQ.). PQ. is shown in parentheses.
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it was concluded that the Site does not present a suitable habitat for the gray bat
and

t herefore does not pose any ecol ogical inpact to the gray bat. Based on this
concl usi on
it was not necessary to performthe previously nmentioned study on the invertebrate

f ood
sources for the gray bat.
Soi | Sanpling at Seeps
The purpose of soil sanpling at the seeps in August 1992 was to determine if the
Site-specific constituents were present within soil at the seeps and to evaluate the
environnental risk, if any, at the seep | ocations caused by the soil contanination
Based

on the detected organic constituents in the soil sanples there is no discernible
correlation

between the water quality in the groundwater and seeps, and the detected
constituents in

the soil. Table 2.6 presents a summary of the detected organic conpounds within
seep
soil samples. Table 2.7 presents a summary of the detected netal conpounds within
seep sanples. An ecol ogical evaluation of seep data concludes that seeps would not
significantly inpact the surface water quality of Pugh Creek and Cl over Creek
Envi ronnental Eval uati on Report Concl usions
The information collected as part of the Environnental Eval uation Report has
suppl enented exi sting informati on and verified the conclusions presented in previous
ERM reports, the RI Report and the original FS Report concerning the inpact of the
landfill on the local ecology. The follow ng conclusions were presented:
O Stream Water Quality
Organi ¢ conmpounds detected in the streanms are present at |evels which do
not
pose any risk to aquatic or terrestrial life.
O St ream Sedi nent
Level s of organic conmpounds detected in the sedi ment have attenuated since
t he
nmoni t ori ng program conducted by ERM indicating that placenment of the cap
had
i mproved stream sedi ment quality. Further, sanples for which there were
detections of organic conpounds were few and sinmilar in proportion to
sanpl es
collected in upstream | ocations. The |atter suggested that sone detection
wer e

artifacts of sanpling or analysis, or were from other sources.



O St ream Bi ol ogy
Presence of organic conmpounds in benthic organisns has indicated that there

are

no consistent trends in concentration and that the nost recent data are
showi ng

no detectable levels. Bioassays with bluegill fish indicated no acute
toxicity.

TABLE 2.6
SUMMARY OF DETECTED ORGANI C COMPOUNDS | N SEEP SO L SAMPLES
HARDEMAN COUNTY LANDFI LL, OPERABLE UNI T #2
HARDEMAN COUNTY, TENNESSEE

Bor ehol e #: Seep 3 Seep 3 Seep 5 Seep 7
Seep 8 Seep 9
Sanple |D: S-920819- CA- 09A S-920819- CA-09B  S-920818- CA- 01A S-920818- CA-
03A  S-920818- CA-04A  S-920819- CA-07A
Laboratory |D: 9205095 9205096 9205069 9205073
9205075 9205091
Sanpl e Depth (ft): 0-2 4.5-5.5 0-2 0-1.5
0-2 0-2
VQOCs
carbon tetrachl ori de ND (0. 625) ND (0. 625) 1.15 ND (0. 625)
ND (0. 625) ND (0. 625)
t ol uene ND (0. 625) ND (0. 625) 4.12 ND (0. 625)
ND (0. 625) ND (0. 625)
BNAs
bi s(2-chl oroi sopropyl ) et her ND (0. 33) ND (0. 33) ND (0. 33) 1.15
ND (0. 33) ND (0. 33)
bl s(2- et hyl hexyl ) pht hal ate ND (0. 33) ND (0. 33) ND (0. 33) ND (0. 33)
2.08 ND (0. 33)
di ni trotol uene, 2, 6- 0. 908 0. 880 ND (0. 33) ND (0. 33)
ND (0. 33) ND (0. 33)

Pesti ci des

DDT, 4, 4' - ND (0. 05) ND (0. 05) 6. 65 ND (0. 05)
ND (0. 05) ND (0. 05)

Endrin ND (0. 05) ND (0. 05) 5.81 ND (0. 05)
ND (0. 15) 7.24

Not e:

Al'l concentrations are reported in ng/kg.
ND - Not detected at specified practical quantitation Iimt shown in parentheses.



TABLE 2.7
SUMVARY OF DETECTED METAL COVPOUNDS | N SEEP SO L SAMPLES

HARDEMAN COUNTY LANDFI LL, OPERABLE UNI T #2
HARDEMAN COUNTY, TENNESSEE

Bor ehol e #: Background Sanpl es (1) Seep 1 Seep 1
Seep 3 Seels 3 Seep 3 Seep 5

Sanpl e |1D: Range of Aver age of S-920819- CA-08A  S-920819- CA- 08B
920819- CA- 09A S-920819- CA- 10A S-920819- CA-09B S-920818- CA- 01A
Laboratory ID: Positive Positive 9205093 9205094
9205095 9205097 9205096 9205069

Sanple Depth (ft): Det ecti ons Det ecti ons 0-2 3.5-4
0.2 DUP of 09A 4.5-5.5 0-2

Al um num 2750 - 21900 15308 634 10500
7670 7910 10800 9850

Arsenic 3.8 - 14.0 9.4 ND (1.5) 1.5
(1.5) 2.2 1.5 8.8

Bari um 46 - 102 73 ND (29) 70.2
105 79.1 159 133

Cal ci um 1690 - 2100 1895 ND (730) 880
(730) ND (560) ND (750) ND (660)

Chrom um 3 - 17 13 2.7 15. 8
8.4 7.8 12.9 11.6

Cobal t 6 - 7 6 ND (7.3) ND (6.5)
(7.3) ND (5. 6) ND (7.5) 8

Copper 3 - 16 12 ND (2.9) 6
(2.9) ND (2.2) ND (3.0) ND (2. 6)

Iron 4190 - 28000 20948 539J 75403
5700J 6480J 3950J 15300J

Lead 6 - 19 15 ND (7.3) 6

10 6 ND (6. 6)

Magnesi um 1780 - 2010 1918 ND (730) 1030
(730) 506 ND (750) 889

Manganese 96 - 188 161 13.8 20. 6
95.9 79.9 27.8 1860

Ni ckel 4 - 19 14 ND (5.9) 7
(5.9) ND (4.5) ND (5.9) 7

Pot assi um 162 - 1360 281 ND (150UJ) 7.85J
4077 373J 4737 619J

Vanadi um 7 - 36 28 ND (7.3) 19

11 15 16

Zi nc 8.7 - 59 38 ND (2.9) 29.6
18.8 18.8 18.5 26.2

Not e:

Al'l concentrations are reported in ng/kg.
(1) Background soil sanple results as reported in R (April 1991).

ND

ND

ND

ND

11

ND

ND

10



ND - Not detected at specified practical quantitation limt shown in parentheses.
J - Estimated val ue.

SANMPLES

TABLE 2.7

SUMVARY OF DETECTED METAL COVPOUNDS | N SEEP SO L

HARDEMAN COUNTY LANDFI LL, OPERABLE UNI T #2
HARDEMAN COUNTY, TENNESSEE

Bor ehol e #: Background Sanpl es (1) Seep 5 Seep 6 Seep
6 Seep 7 Seep 7 Seep 8

Sanmpl e |1D: Range of Aver age of S-920818- CA-01B S-920818- CA- 02A  S-
920818- CA-02B  S-920818- CA-03A  S-920818-CA-03B  S-920818- CA- 04A

Laboratory ID: Positive Positive 9205070 9205071

9205072 9205073 9205074 9205075

Sanple Depth (ft): Det ecti ons Det ecti ons 4-5 0-2 4. 5-
5.5 0-1.5 5-6 0-2

Al um num 2750 21900 15308 2640 1880 7050
7580 12100 5740

Arsenic 3.8 14.0 9.4 ND (1.2) ND (1.5) 1.3
5.9 6.6 1.7

Bari um 46 102 73 25.3 ND (30) 69. 4
44.2 41. 4 59.0

Cal ci um 1690 2100 1895 ND (620) ND (750) ND
(620) ND (550) ND (590) ND (690)

Chrom um 3 17 13 16. 8 4.7 11.2
11.8 23.6 7.3

Cobal t 6 7 6 ND (6. 2) ND (7.5) ND
(6.2) ND (5. 6) ND (5.9) ND (6.9)

Copper 3 16 12 ND (2.5) ND (3.0) ND
(2.5) ND (2.2) 5 ND (2.8)

Iron 4190 28000 20948 8610J 1070J 5960J
10300J 211004 6610J

Lead 6 19 15 ND (6. 2) 8 ND
(6.2) 7 10 ND (6.9)

Magnesi um 1780 2010 1918 ND (620) ND (750) 513
601 551 562

Manganese 96 188 161 107 35.7 104
139 171 398

Ni ckel 4 19 14 ND (5.0) ND (5.9) 5
ND (4. 4) 8 ND (5. 6)

Pot assi um 162 1360 281 168J 362J 513J
7113 504J 352J

Vanadi um 7 36 28 9 ND (7.5) 18
14 21 9

Zi nc 8.7 59 38 8.0 9.4 23.8
18.0 22.8 16.6



Not e:

Al'l concentrations are reported in ng/kg.

(1) Background soi

sanple results as reported in R

ND - Not detected at specified practica
J - Estimated val ue.

Bor ehol e #:
9
Sanpl e |1D:

920819- CA- 07B
Laboratory ID

9205092

Sanple Depth (ft):

Al um num
Arsenic
Bari um
Cal ci um
(570)

Chr omi um
Cobal t
Copper
(2.3)

I ron

Lead
Magnesi um
Manganese
Mer cury
(0.11)

Ni cke

Pot assi um
Vanadi um
Zi nc

Not e:

(April 1991).

quantitation limt shown in parentheses.

TABLE 2.7

SUMVARY OF DETECTED METAL COVPOUNDS | N SEEP SO L SAMPLES

HARDEMAN COUNTY LANDFI LL, OPERABLE UNI T #2
HARDEMAN COUNTY, TENNESSEE

Background Sanpl es (1)

Range of

Positive

Det ecti ons

2750
3.8
46
1690

3
6
3

4190
1780

96
0.11

21900
14.0
102
2100

17
7
16

28000
19
2010
188
0.12

19
1360
36
59

Aver age of

Posi t

Det ec

153
9.
73

189

13
6
12

209
15
191
16
0.1

14
281
28
38

Al'l concentrations are reported in ng/kg.

(1) Background soi

J - Estimated val ue.

ive

tions

08
4

5

48

8
1
2

sanple results as reported in R
ND - Not detected at specified practica

Seep 8

S-920818- CA- 04B

9205076
5-6

4270
1.3
26. 4

ND (630)

6.4
ND (6. 3)
ND (2. 5)

5590J

ND (63)

ND (630)
112
0.34

ND (5. 0)
276J
8
9.5

(April 1991).
quantitation limt shown in parentheses.

Draft

Seep 8

S-920819- CA-07A

9205091
0-2

10900
4.3
67.0

ND (550)

11.5
ND (5. 5)
ND (2. 2)

11840J
8

1080

324

ND (0. 11)

7
10403
18
33.6

Record of Deci sion

Seep

12800
6.4
74.0

ND

19600J
11
1280
1270
ND

10
807J
27
30.7



Vel si col / Har deman County OU#2
Chronic toxicity was not nonitored.

Terrestrial Surve

The terrestrial survey has indicated that animals whose habitat included the
exposed landfill (i.e., prior to capping) may have accunul ated chemcals in their
vital organs, although |evels were well below action |levels set by the USEPA.
Direct contact with the buried waste has been elimnated by capping the Site;
therefore, current conditions should be inproved.

Stream Assessnen

An assessnment which conpared overall stream habitat for fish and invertebrates,
popul ati on characteristics, water quality and organi c conmpounds in fish tissues to
two control streams showed that Pugh Creek had not been detrinentally inpacted

by the landfill.

Prelim nary Hazard Assessnen

A prelimnary hazard assessnent based on detected |inits of carbon tetrachloride
in Pugh Creek indicated that concentrations were bel ow acute aquatic criteria.
Due to the | ow | evel of bioaccunul ation of carbon tetrachloride, it was also
concluded that it did not pose a chronic risk.

Seep Water Qualit
Anal ysis of seep water indicated that it had no detrinmental inmpact on any aquatic
life or terrestrial life.

Bi oassay Stud

The bi oassay has indicated that the NOEC for survival (acute toxicity) of the test
speci es exposed to creek water was 100 percent. Chronic toxicity, as measured

by reproduction or growth, was found to be marginally inpacted; however, a

bi oassay test with a sanple upstream of the Site showed a nore severe to sinmilar
ef fect on conparison to downstream sanples. Concentrations of organic

conmpounds were bel ow USEPA aquatic criteria and are not contributing to the

toxic inmpact. Natural hardness and al kalinity in conbination with high heavy
metal (cadmium chrom un) concentrations were identified as potentia

contributors to the chronic toxicities. Data collected to date have not associ ated
the netals (cadm um and chromiun) with the Site. |Identification of cadm um at
background well locations (GW4) and the sporadic detections of both chrom um

and cadmium during the Rl sanpling program support this conclusion.

G ay Bat
No endangered gray bats were found in the area. This was expected in |ight of
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the distance of the Site fromthe nearest known cave avail able for the gray bat
habi t at .

Soi | Sanpling at Seep
Sanpling indicated no discernible correlation in previous seep sanpling and



sporadic | ow |l evel s of sonme organic conpounds, which were sufficiently low to
be of no concern. The risk to burrowi ng aninmals which could potentially be npst
i npacted is not considered significant due to the high water table.

In sutmmary, the Environnental Evaluation Report concluded that the Site is presently
not detrinentally inpacting the |ocal ecology and that any potential inmpact has been
limted by the placenment of the cap. In the future, the environnmental inpact will be
further reduced by the inplenmentati on of the groundwater remediation program

2.6.2 Human Heal th Eval uation

This section sumuarizes the findings of the Human Heal th Eval uation as presented in the
Rl Report.

Because of the tine el apsed since the chemicals first migrated fromthe Site, the
conparatively high perneability of the soils, the high affinity of many of the constituents
found in the waste to soil (i.e., limted nobility), the past renedial activities by Velsico
i ncludi ng placenent of a | ow perneability clay cap, as well as the pattern of groundwater

fl ow over tine, chem cals which have not nmigrated to off-Site wells (particularly GwW5)

at this time are not expected to mgrate significant distances in the future or possibly not
at all.

The following potentially conplete hunan exposure pat hways were eval uated for
potential exposure point concentrations, estimated daily intake and potential risk and/or
hazar d:

O the use of contani nated groundwater for househol d use
O recreational fishing and fish consunption from Cl over Creek
O hunting in the area and consunption of nmeat from gane which have drunk fro

Pugh or Cl over Creeks; and
O occasi onal skin contact while fishing or wadi ng

Cal cul ations based upon residential use of current Site-contamn nated groundwater at
several |locations revealed total additional lifetinme cancer risk levels in exceedence of the
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risk level s deened accept abl e by USEPA

Future groundwat er concentrations of carbon tetrachloride and chl orof orm were predicted
based upon groundwater flow nodels. Values predicted for the years 1995, 2000, and

2010 in wells Gw5, 13, 7 and GW-5 were evaluated for potential total increnenta
lifetime cancer risk and non-carci nogenic hazard using the sane househol d exposure or
recreation scenarios as were used for evaluation of present conditions. The estinmated
ri sks and hazards resulting fromsuch exposure were in excess of acceptable |evels, even
after an additional 20 years of plume migration in the absence of further renediation



Cal cul ations assumi ng recreational exposure (recreational fishing and fish consunption)
to Site-related contam nants present in surface water denobnstrate that the reported
concentrations do not present a concern for fish consunption or for occasional skin
cont act .

Future concentrations of carbon tetrachloride and chloroformin Clover Creek are
predicted to peak in the year 1994. At the estimated peak flux to the creek, estimted
potential risks are well below the target range of 1E-04 to 1E-06 estimted tota
incremental lifetime risk of cancer. The estimated total hazard level is also well bel ow
a level of concern when applying the nore conservative conditions of 3Q20 creek fl ow
where the estimated groundwater flux fromthe plunme area makes up approxi nmately

one-half of the total creek flow

Ganme animals could potentially be exposed to Site-rel ated conmpounds through the

consunption of contam nated downgradi ent surface water. However, these would be

nmet abol i zed and/or excreted fromanimals or birds. There would be no bioconcentration

and in fact, there would be no tissue retention expected fromingestion by mammual s or

birds of the trace | evels of these chenicals reported in the creeks. The exposure via this
exposure pathway would be de minims and the potential cancer risk or non-carcinogenic
hazard i ndex was not eval uated.

2.6.3 Soil Action Levels for G oundwater Protection

The Sumrers Mddel in conjunction with the Hydrol ogi ¢ Eval uati on of Landfil

Performance (HELP) Model were utilized to determ ne whether the existing clay cap

could neet the specific renedial action objective of preventing further degradation of the
groundwat er beneath and downgradi ent of the waste disposal areas. This evaluation was
conpl eted using Site-specific chem cal constituents found within the waste.

The Sumrers Mbdel was used to cal cul ate maxi mum al |l owabl e Site-specific contam nant
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concentrations within | eachate which woul d not result in exceedances of groundwater
concentrations of the sane Site-specific contam nants above water quality goals, in this
case the Maxi mum Contam nant Level (MCL). For constituents where MCLs are not
established, Drinking Water Equival ent Levels (DWEL) were sel ected/cal culated utilizing
known Reference Dose (RfD) values for the respective constituents.

Once the maxi mum al | owabl e cont ani nant concentration in the | eachate was deterni ned,

t he maxi mum al | owabl e contam nant concentration in the waste and soil was cal cul at ed.
This cal cul ated val ue represents the waste and soil cleanup | evel which nust be obtained
in order to be protective of the groundwater as specified within the renedial action

obj ective.

The foll owing table denpnstrates that under the existing clay cap infiltration scenario
average, contam nant concentrations within the waste and i npacted soil beneath the waste
exceed Soil Action Levels which nust be nmet to be protective of groundwater.

Cont ani nant Aver age Contam nant Concentrations Soil Action Levels



Waste (1) Soil (2) Waste (1) Soil (2)

(no/ kg) (no/ kg) (no/ kg) (no/ kg)
Acet one 0.0 *9.6 NA 0. 5428
Carbon Tetrachl ori de *216. 1 *15.5 1.1205 1.0543
Chl orof orm *78.7 *1.8 0. 8031 0.1919
Met hyl ene Chl ori de *100. 4 *0. 2 0. 8031 0. 0391
Tetrachl or oet hene *9.8 *1.6 5. 9389 0.6676
2, 4-Di chl or ophenol *18, 302. 8 *68.5 99. 5202 29. 1442
Hexachl or obenzene *193.9 11.6 113. 1280 NA
Endrin 55.1 *23.5 NA 18. 5302
Endrin Al dehyde 2.9 *18.6 NA 0. 3151
Endri n Ketone 83.2 *6. 4 NA 2.0968
Not e:
* Exceedance of Soil Action Levels
(D Val ues taken from FS- Appendi x C, Table C. 8.
(2) Val ues taken from FS- Appendi x C, Table C. 5.
NA Not Applicable, no exceedance of soil action |evels.
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2.6.4 Soil Action Levels for Direct Contact

All three disposal areas were covered with a 3-foot |ow pernmeability (hydraulic
conductivity of 1.0 x 10-7) clay cover in 1980 which effectively elimnated any potentia
for human exposure via direct contact with the landfilled waste or soils inpacted by the
wast e di sposal. Chemical specific target concentrations were devel oped based on
reference doses and cancer slope factors, Tables 2.8 and 2.9. Human exposure via direct
contact or ingestion of waste and soils would be a pathway of concern for any renedia
action requiring excavation through the clay cap or through any nai ntenance of the clay
cap in problem areas cause by nmjor erosion.

2.7 DESCRIPTI ON OF ALTERNATI VES

2.7.1 Alternative A-1 - No Further Action

2.7.1.1 Description

Under this alternative no further renedi al action beyond what has al ready been

i mpl emented (i.e., the clay cap constructed in 1980 and the selected QU #1 renedy)

woul d take pl ace.

This alternative enploys the processes of natural attenuation for the reduction of
contaminants in the unsaturated soil. Natural attenuation is the tendency of contam nant



concentrations to decrease through physical, chem cal and bi ol ogical processes in the
natural environnent. Surface water |eaching through the waste naterial would be

m nimal due to the presence of the existing clay cap. Contam nated groundwater woul d
be contained and treated on Site as part of the OU #1 remedy. A long-term nonitoring
and mai ntenance program woul d be inplenmented as part of this alternative to naintain
the integrity of the existing clay cap over the waste di sposal areas and to nonitor the
performance of the OU #1 groundwater treatnent system and groundwater beneath the

Site. Specific features of the OU #1 renmedy include the foll ow ng:

i) Five extraction wells and punping systens will be installed to achieve an
effective hydraulic capture of contanminants in on-Site groundwater at the north
end of the landfill. These wells nust collectively recover approxi mately

160 gpmto achi eve hydraulic containnent. Piezoneters may be installed
within the projected contai nment area to denonstrate capture.

ii) Four extraction wells and punping systenms will be installed to restore the
contanmi nated of f-Site groundwater beyond the landfill to within acceptable
TABLE 2.8

CHEM CAL- SPECI FI C TARGET LEVELS

Target concentrations presented within Table A 1 are based on chemi cal -
specific reference doses, and are cal cul ated as foll ows:

Rf Doral * BW* AT
Target Conc. (ng/kg) =
(IR* EF * ED * CF) + (SA * ABSdernal * AF * EF * ED * CF)

wher e:

Rf Dor al = oral Reference Dose (chemnical -specific, ng/kg-day)

BW = body wei ght (70 kg)

AT = averaging tinme (10,500 days)

IR = oral ingestion rate (100 ng/day)

SA = skin surface area exposed (5,300 cny/day)

ABSder nal = dernmal absorption factor; assuned to be 10 percent for VCCs,
and 1 percent for SVOCs and pestici des

AF = soil -to-skin adherence factor (1 cny/day)

EF = exposure frequency (days)

EFor al = 350 days/year

EFder mal = 180 days/year

ED = exposure duration (30 years)

Target concentrations based on chemi cal -specific Cancer Slope Factors are
cal cul ated as foll ows:

Ri sk Level /CSFs * BW* AT
Target Conc. (ng/kg) =
(IR* EF * ED * CF) + (SA * ABSdernal * AF * EF * ED * CF)

Ri sk Level = 1.0E-06 risk



CSFor al = ora

Concentration
on Cancer

Dose(1)
Compound

10-4 10-6

Cancer Sl ope Factor

TABLE 2.9

POTENTI AL CHEM CAL- SPECI FI C GUI DELI NES ( TO BE CONSI DERED)

HARDEMAN COUNTY LANDFI LL, OPERABLE UNI T #2
HARDEMAN COUNTY, TENNESSEE

Target Concentration Based
Oa

Sl ope Factor (1)

Ref erence Dose

Vol atil e Organic Conpounds

carbon tetrachl ori
352 3.52
chl orof orm

7, 495 74.9
t ol uene

NV NV
xyl enes

NV NV
acet one

NV NV
tetrachl oroet hene
896 8. 96
BNAs

2, 4-di chl oropheno

NV NV
2, 6-di ni trotol uene
197 1.97
fluorene

NV NV
hexachl orobenzene
84 0. 84
hexachl or ocycl open
NV NV
bi s(2- et hyl hexyl)p
9,561 95.
hexachl or obut adi en
1,716 17.

2- met hyl napht hal en
NV NV

(no/ kg)
(ng/ kg- day)
de 7.00 x 10-4
0. 0100
5
0. 200
2.00
0. 100
0. 0100
3.00 x 10-3
1.00 x 10-3
4.00 x 10-2
8.00 x 10-4
t adi ene 7.00 x 10-3
ht hal at e 2.00 x 10-2
61
e 2.00 x 10-3(under review)
61

e NA

Oral Cancer

Sl ope Fact or

(1/(mg/ kg- day))

0. 130
6.10 x 10-3
NC
NC
NC

0. 0510

0. 680
NC

1.60

0. 0140
0.0780

NC

Der mal
Abs.

(% 100)

0.01
0.01
0.01

0.01

Tar get
Based on

Ref erence

(mg/ kg)

137

1, 959
39, 187
391, 871

19, 594

1, 959

1,721
574
22,946
459
4,015
11, 473

1, 147



TABLE 2.9
POTENTI AL CHEM CAL- SPECI FI C GUI DELI NES ( TO BE CONSI DERED)

HARDEMAN COUNTY LANDFI LL, OPERABLE UNI T #2
HARDEMAN COUNTY, TENNESSEE

Target Concentration

Target Concentration Based

O al Oral Cancer Der mal Based on

on Cancer Sl ope Factor(1)

Ref erence Dose Sl ope Fact or Abs. Ref erence Dose(1)
(no/ kg)
Compound (mg/ kg- day) (1/ (ng/ kg-day)) (% 100) (mg/ kQg)
10- 4 10-6
Pesti ci des
aldrin 3.00 x 10-5 17.0 .01 17
8 0. 08
4, 4' - DDT 5.00 x 10-4 0. 340 .01 287
394 3.94
4, 4' - DDE NA 0. 340 .01 NV
394 3.94
4, 4; - DDD NA 0. 240 .01 NV
558 5.58
dieldrin 5.00 x 10-5 16.0 .01 29
8 0. 08
nmet hoxychl or 5.00 x 10-3 NA .01 2,868
NV NV
endosul fan sulfate NA NA .01 NV
NV NV
endosul fan | 0. 006 NA .01 NV
NV NV
endrin al dehyde 3.00 x 10-4 NA .01 172
NV NV
endrin ketone(2) 3.00 x 10-4 NA .01 172
NV NV
hept achl or 5.00 x 10-4 4.50 .01 287
30 0. 30
hept achl or epoxi de 1.30 x 10-5 9.10 .01 7
15 0. 15
Not es:

NV No Val ue
NC Not Carcenogenic
NA Not Avail abl e

(1) Assune a residential exposure for
for 30 years and

day, for 350 days per year

dermal contact with 5300 cny skin,
soi |l -t o-skin adherence factor

a 70 kg adult;

for 6 nonths (180 days) per year for
of 1 ng/cny.

with ingestion rate of 100 ng of soi

30 years with a



(2) Values for endrin used.
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dri nki ng water standards by renoving groundwater fromthe areas of peak
contam nant concentration. It is estimated that these extraction wells will collectively
have a punping rate of 310 gpm

iii) Groundwater fromall extraction wells will be punped via a forcemain system
to the treatnent plant.

iv) Cont ami nat ed groundwater will be treated in the treatnent plant using a system
designed to consist of air stripping and final carbon adsorption treatnent for
of f gas treatnment and final groundwater carbon polishing prior to discharge.

V) Treated water will be discharged to Pugh Creek in conpliance with NPDES
requi renents via a forcemain piping system

Vi) Groundwater nmonitoring will be conducted to deternine the effectiveness of
t he groundwat er extraction and verify that groundwater renediation goals of
Record of Decision are reached for the off-Site groundwater

vii) Deed restrictions, signs and institutional controls will be established to identify
the presence, quantity and nature of wastes in the disposal area and
groundwater and limt uses of both until renediations are conplete.

viii) The groundwater treatnment system and the di sposal areas' cover will be

mai nt ai ned. Mi ntenance of the disposal areas will include:

a) periodi c inspection of the disposal areas' surface including
sl opes;

b) periodic inspection of the monitoring well network and property
fence;

c) periodi c nowi ng of the vegetation over the disposal areas
cover;

d) the application of fertilizer at a specified frequency;

e) re-establishnment of vegetation over distressed areas;

f) periodic repair of areas eroded by surface water runoff;

g) mai nt enance of the property fence and signs; and

h) control of burrowi ng aninals.
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2.7.1.2 Assessnent
Overall Protection of Human Heal th and the Environnment

The primary threat to human health according to the reports detailed within Section 2.6.2 is



the ingestion of contan nated groundwater by the residents of the area. Al residents are
suppl i ed potable water by the Town of Toone there is no risk to the Iocal residents. Contact
with surficial soils (clay cap) and surface water within the area of the landfill pose no threat
to human health since the Site has been effectively capped. G oundwater contained on Site

and downgradient of Site will be treated to regulatory |evels under the OU #1 remedy and

then di scharged to the environment. Therefore, the "No Further Action" alternative is
protective of human health. The groundwater beneath the waste di sposal areas will still be
degraded, therefore this alternative is not conpletely protective of the environnent.

Conpl i ance with ARARs

The aquifer below the site is potentially a drinking water supply, therefore Federal Drinking
Wat er regul ations may be rel evant or appropriate. However, installation of the QU #1

remedy in conjunction with alternate water supply provided to local residents nullifies the

i mpact. However, in the context of OU #2, further degradation of the groundwater will
continue under this alternative in that the relevant and appropriate MCLs will be exceeded at
the water table below the Site and at the downgradi ent Site boundary. As a result, this
alternative is not in conpliance with ARARs.

Long- Term Ef f ecti veness and Permanence

I mpl ementation of this alternative would result in no further remedial action being taken,
hence, the magnitude of contam nated waste and soft would remain the sane within the
landfill. Contam nant concentrations are expected to decrease over time due to natura
attenuation and di spersion processes.

Reducti on of Toxicity, Mbility and Vol une

The existing landfill cap by itself provides no further reduction in toxicity or volune of
waste and contam nated soil as denponstrated by the Sumers Moddel results presented within
Appendi x C. The existing clay cap reduces the surface water infiltration by up to 98 percent
resulting in a decrease of contam nant nobility. This reduction in infiltration is not
sufficient

to reduce the nobility of contam nants migrating to the groundwater to limt concentrations
bel ow MCLs (Section 2.6.3). The remmi ning waste and contaminated soil will still remain in
a volunme and toxicity to pose a threat to human health if exposed at surface.
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Short-Term Ef fecti veness

There woul d be no additional risks to the community or the environnment as a result of the
i mpl enentation of this alternative in the short term

| mpl ementability

Since no further action beyond the OU #1 renedy woul d be undertaken, this alternative is
consi dered readily inplenentable.

Cost



There are no construction costs associated with this alternative. Total present worth
Qperation and Mai ntenance (O & M costs anount to $529, 100.

2.7.2 Aternative A-2 - In Situ Soil Vapor Extraction
2.7.2.1 Description

In situ soil vapor extraction (ISVE) is a technique used to renpve vol atile organic
compounds (VOCs) fromthe vadose zone. Renpval of senmi-volatiles is very linited.

This technol ogy includes the installation of withdrawal wells within areas of soi
contamination and air injection wells at the periphery of the contami nated soil zone.

Wt hdrawing air fromthe withdrawal wells and injecting air at the injection wells establishes
an airflow fromthe periphery to contami nated areas. The air which noves through the soil
entrains vapors evolved fromliquid or agueous phase VOCs and is brought above ground

| evel through the withdrawal wells. The VOC vapors are then treated prior to releasing to
the atnosphere. Over 100 extraction/injection wells, several distribution centers and a
vapor treatment unit would be required for a period of 1 - 7 years to substantially decrease
the levels of VOCs within the vadose zone. To nonitor progress, soil gas probes would be
install ed throughout the Site and sanpling points would be established throughout the
treatment train. Mintenance of the existing cap woul d consist of mnor repairs to correct
damage due to vehicular traffic, erosion, settling or ani mal damage.
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2.7.2.2 Assessnent
Overall Protection of Human Heal th and the Environnment

The health threat from contam nated groundwater would be mitigated by the OU #1 renedy.

Potential exposure to Site soils that pose a potential health risk is elimnated by the presence
of the existing cap. |ISVE would further aid the QU #1 renmedy by renoving several VOCs

fromthe vadose zone before those VOCs have the opportunity of reaching the water table.

| SVE woul d not renpve SVOCs and pesticides fromthe waste and contam nated soil as

outlined within the paragraph "Long-Term Effectiveness and Permanence". Contani nant
concentrations unaffected by | SVE would (according to the Sumrers Mdel), continue to

contribute to further degradation of the groundwater. Therefore, this alternative fails to
prevent further degradation of the groundwater below the Site and therefore is not conpletely
protective of the environment.

Conpl i ance with ARARs

The results of vadose zone nodeling has indicated that the present clay cap does not
sufficiently reduce surface water infiltration to prevent degradation of the groundwater
beneath the Site. |SVE would not renpve those SVOCs and pesticides identified in the

par agraph "Long- Term Ef fecti veness and Pernanence" within this Section. SVOCs and

pesticides would continue to be a source of contam nation to the groundwater based on the
results presented within Section 2.6.3. As such, the results of inplenmenting this alternative
woul d contravene the rel evant and appropriate requirenments of the Safe Drinking Water Act
regul ati ons and as such, is not in conpliance with ARARs.



Long- Term Ef f ecti veness and Permanence

The high efficiency of ISVE to renbve VOCs is well documented within the USEPA
Engineering Bulletin "In Situ Soil Vapor Extraction Treatnent", EPA/540/2-91/006 dated
May 1991.

The efficiency of ISVE to renmove VOCs based on this Engineering Bulletin could be greater
than 99 percent (dependent on Site conditions). VOC renpoval at the Hardeman County
Landfill Site utilizing ISVE is therefore not anticipated to pose a problem

The efficiency of ISVE to rembve SVOCs and pesticides is very low, if not non-existent.

The Engi neering Bulletin states "It would be difficult to renpve soil contam nants with | ow
vapor pressures and/or high solubilities froma site. The lower linmt of vapor pressure for
effective renmoval of a compound is 1 mmHg." Based on the previous statenments, the
following Site conmpounds are not expected to be influenced by | SVE as their vapor pressures
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bel ow 1 mMm Hg:

- 2, 4-di chl or ophenol - 4,4-DDT

- di - n-butyl phthal ate - dieldrin

- fl uorene - endosul fan, al pha
- hexachl or obenzene - endrin

- hexachl or ocycl opent adi ene - endrin al dehyde

- 2- met hyl napht hal ene - endrin ketone

- napht hal ene - heptachl or

- aldrin

Lack of |ISVE efficiency for SVOC and pesticide renoval can also be presented in ternms of
Henry's coefficients. A contam nant mass renoval rate equation based upon Henry's
coefficients is presented within an article entitled "Appropriate Criteria for Soil Vapor
Extraction System Design" by Walter Weinig presented within the 1994 Federa

Environnental Restoration Il Conference Proceedi ngs, Hazardous Materials Contro

Research Institute, Rockville, Maryland (pages 1247-1256). |In this article, the maxinmm
rate of contam nant mass renpoval froma unit volume of soil can be calculated. Using this
equation indicates that renoval of SVOCs and pesticides fromthe vadose zone to soil action
| evel s (determ ned through vadose zone nodeling presented in Section 2.6.3) would not take
pl ace utilizing | SVE.

Reducti on of Toxicity, Mbility and Vol une

| SVE may reduce the toxicity, nmobility and volume of sonme of the VOCs that are within the
vadose zone al though over a potentially long tinme-frame. Installation of the extraction and
injection wells may al so increase nobility by permitting greater surface water infiltration
t hrough the punctures in the existing cap and by providing a high pernmeability conduit in
gravel surrounding the wells fromthe waste to the |ower |evels of the vadose zone. The
toxicity, nobility and volune of SVOCs and pesticides would not be influenced by | SVE.

The SVOCs and pesticides within the waste and contamni nated soil would still pose a potentia
threat to human health if exposed.



Short-Term Ef fecti veness

Short-terminpacts to human health and the environnment due to air emissions fromthe

i ncineration of extracted soil gas and due to ground invasive activities (during drilling) are
expected as a result of the inplenmentation of this alternative. Installation of |ISVE
extraction/injection wells would likely require workers to don respiratory protective gear

Air em ssions that cone about as a result of these ground invasive activities would need to be
controlled and nmonitored for throughout the duration of construction activities. Short-term
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ef fectiveness of the existing cap as a barrier to infiltration would be reduced by the many
wel |l holes that are required. Pilot scale tests would need to be conducted to determ ne the
in situ effectiveness of the | SVE system

Generally treatment of this recovered vapor falls into two classes: recovery of vapors on

Site with disposal of condensed vapors off Site or destruction of vapors on Site. |In the case
of recovering the vapors in a liquid formfor off-Site disposal the nearest facility that could
accept hal ogenated solvents for destruction is |ocated approxi mately 150 m | es away.

On-Site destruction of hal ogenated sol vents wi thout the production of residuals requiring
further treatnment can only be acconplished through incineration

The potential for accidents when trailing/handling treatnent residuals (i.e., concentrated
organics) off Site and when transporting/handling caustic chemicals (for incinerator scrubber)
required for treatnment on Site is further anplified by the length of time required for any

| SVE alternative

The length of tine (greater than 40,000 years) required to renove SVOCs and pesti ci des
indicates that utilization of |ISVE for their renoval is not an effective course of action
Based on the article presented in Long-Term Effectiveness and Pernanence, renoval of

chl oroform carbon tetrachl oride, nethylene chloride and tetrachl oroethane to soil action
levels is anticipated to take at least 1 to 7 years. The renmaining VOCs would require up to
26 years to reach soil action levels. The length of tinme required to renove these renaining
VOCs indicates that ISVE is not an effective course of action.

Ot her studi es have denonstrated that renoval tines for VOCs may in fact be rmuch | onger

by factors of two to five or more. These studies indicate that whereas the above equation
assunmes equilibriumtransfer of contam nants to the vapor phase, in fact the transfer is
non-equilibrium and that there is a long tailing behavior which hanpers renoval. \Where
the soil is heterogeneous (such as the landfilled waste) renoval from non-perneabl e zones
may never occur.

| mpl ementability

Renmovi ng VOCs fromthe vadose zone utilizing ISVE is technically feasible based upon the

exi sting sandy stratigraphy of the area and successful past performances of the | SVE system
at other Sites. However |SVE has never been inplenmented previously to the depths

proposed for this Site and may pose a significant obstacle to successful renmpoval of the VOCs
even in the vadose zone. The renediation of the waste utilizing | SVE would be technically
difficult if not inpossible due to the presence of containerized waste and debris and frequent
zones of silty materials. It is expected that sone renoval of VOCs fromw thin the waste



may occur, but only in perneable zones directly connecting with an extraction well. There
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is also a risk to human health inherent with installing the required | SVE injection/extraction
wells. Additional renedial actions such as upgrading the existing cap or renoving waste

soils would be difficult due to the expanse of injection/extraction wells and distribution
centers over the landfill. The provision of roadways to access each well would al so hinder
future additional remedial actions.

Soi | vapor probes and sanpling ports would provide a neans to nonitor the effectiveness of
this remedy. The decision to select the appropriate treatnent for recovered vapor woul d be
based upon the results of the pilot studies. Securing a portable incinerator for vapor
destruction is contingent upon the availability of the necessary equi pnent and specialists,
both of which are not readily available within Hardeman County. For a project of this
duration, building a dedicated incineration systemon Site would be the nost effective course
of action. Large amounts of water produced by the | SVE process would require treatnent
subsequent to discharge off Site.

Cost

The construction cost associated with this alternative is $17,268,600. O & M present worth
costs anount to $13,339,000. Total present worth is $30, 607, 600.

2.7.3 Alternative A-3 - RCRA Conposite Cap
2.7.3.1 Description

This alternative utilizes a RCRA conposite cap to reduce infiltration of surface water

t hrough the waste and contam nated soils (denonstrated by HELP Mddel). A reduction in
infiltration would result in decreased |eachate production and subsequent contam nation of
groundwat er .

2.7.3.2 Assessnent
Overall Protection of Human Heal th and the Environnment

Pot enti al human exposure to Site soils and wastes that pose a health risk is virtually
elimnated by the presence of the existing cap. The additional soil and synthetic nmenbrane
cover provided by a RCRA conposite cap would further distance any potential receptors
fromcontact with the waste and contaninated soil. This alternative provides protection to
human health and virtually elimnates the effects of wastes and underlying contam nated soi
on the environment. This alternative satisfies the specific remedial action objectives.
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Conpl i ance with ARARs



By preventing further degradation of the groundwater from occuring this alternative
conforms to the rel evant and appropriate requirenments of the SDWA. This alternative is in
conpliance with all other ARARs.

Long- Term Ef f ecti veness and Permanence

This alternative is effective over the long termat reducing contact with waste material and
reduci ng surface water infiltration. Long-termeffectiveness of this alternative would be
guar anteed conti ngent upon the continued mai ntenance of the cap and presence of institutiona
controls.

Reducti on of Toxicity, Mobility and Vol une

The Sumrers Mddel denpnstrates that the addition of a RCRA conposite cap would greatly
reduce the nobility of contam nants within the waste and contam nated soil. The reduction
in the nobility of the contam nants is achieved by the virtual elimnation of surface water
infiltrating through the waste (only 0.0001 i nches/year for a RCRA cap conpared to 0.8733

i nches/year for the existing clay cap). HELP Model results indicate that a RCRA cap woul d
have a reduction in infiltration effectiveness of 99.9998 percent. This alternative would
favorably inpact the QU #1 renedy as contam nant concentrations and vol unme of water
mgrating to the saturated zone woul d be decreased. The waste and contam nated soil woul d
still remain in a volunme and toxicity to pose a threat to human health if exposed.

Short-Term Ef fecti veness

Short-terminpacts to human health and the environment due to dust em ssions are expected

as a result of the inplenentation of this alternative. Noise and construction traffic would
al so negatively affect local residents. |Inplenmenting this alternative would take between 6 to
12 nont hs.

| mpl ementability

Construction of a RCRA conposite cap is technically feasible. There are no concerns

regarding the reliability of this alternative provided that maintenance of the cap is continued.
Wth the exception of those future alternatives requiring waste to be excavated it would be
relatively easy to undertake additional renedial actions. The current network of nonitoring
wells to be utilized under the OU #1 remedy will provide the |long-term neans to nonitor the

ef fectiveness of this alternative at reducing the volunme and toxicity of contani nants being

i ntroduced to groundwater. There are no concerns regarding the availability of the necessary
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mat eri al s, equi pnment or personnel to inplenent this alternative.
Cost

The construction cost associated with this alternative is $3,530,000. O & M present worth
costs anount to $529,100. Total present worth is $4, 059, 100.

2.7.4 Aternative A-4 - RCRA Conposite Cap
In Situ Soil Vapor Extraction



2.7.4.1 Description

This alternative is a conbination of Alternatives A-2 and A-3. In overview, soil vapor

wi t hdrawal wells are placed at the points of soil contam nation and air injection wells are

pl aced at the periphery of the contam nated soil zone and then an airflow is established from
edge to center. The air during passage through the soil contains vapors evolved fromliquid
or aqueous phase VOCs and is brought above the ground by the wi thdrawal wells where the

VOC vapors are thermally desorbed or destroyed on Site. Over 100 extraction/injection

wel l's, several distribution centers and a vapor treatnment unit would be required. The

exi sting cap woul d be upgraded to RCRA conposite cap to virtually elimnate surface water
infiltration through the waste and contaninated soil. The soil vapor withdrawal wells would
be installed through the cap

2.7.4.2 Assessnent
Overall Protection of Human Heal th and the Environnment

Pot enti al human exposure to Site soils and wastes that pose a health risk is virtually
elimnated by the presence of the existing cap. The additional soil cover and synthetic
menbrane cover provided by a RCRA cap would further distance any potential receptors
fromthe contaminated soil. [ISVE will further aid the OU #1 renedy by renovi ng VOCs
fromthe vadose zone before these VOCs have the opportunity to reach the water table.
However, in light of the effectiveness of the RCRA cap to reduce the generation of |eachate
consistent with the requirenents of the specific renedial action objectives, |SVE would
provide little additional inprovenment. SVOCs and pesticides are expected to renmain as
contanminants as they are not directly influenced by ISVE. The mobility of these
contaminants is virtually elimnated due to the presence of the RCRA cap. This alternative,
in conjunction with the QU #1 renedy, provides protection to safeguard human health and
virtually elimnates the effects of the wastes on the environnent, hence satisfying the specific
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remedi al action objectives.
Conpl i ance with ARARs

Alternative A-4 like Alternative A-3 conplies with ARARs provided all air emni ssion
standards and transportation regul ati ons are satisfied.

Long- Term Ef f ecti veness and Permanence

The RCRA cap would virtually elimnate the infiltration of surface water through the waste

and soil, hence limting the mgration of contam nants. The |ikelihood of |eaks as a result of
the | SVE extraction/injection wells piercing the cap is anticipated to becone a |long-term
probl em which may result in a decrease in effectiveness and a resultant decrease in

contanmi nant containment. |ISVE is a technology which would likely be effective in

permanently reducing the volume of VOCs within the unsaturated zone underlying the waste

di sposal areas although the tine frame of renoval may be lengthy and it would in no way

i rpact the SVOCs and pesticides. |In fact, the high effectiveness of the RCRA cap woul d

render the | SVE systemredundant for the renediati on process.



Reducti on of Toxicity, Mbility and Vol une

Virtually elimnating surface water infiltration through the waste and soil by the addition of a
RCRA cap woul d renove the primary transport nechanismfor the contanminants. This

alternative woul d reduce the toxicity, mobility and volunme of VOCs that are within the

vadose zone and woul d prevent further degradation of the groundwater due to VOCs. The

SVOCs and pesticides within the waste and contam nated soil would still remain in a vol une

and toxicity to pose a threat to human health if exposed. Mbility of SVOCs and pesticides

is elimnated due to the virtual elimnation of surface water infiltration. However
installation

of the extraction/injection wells may al so i nprove nobility by permtting greater surface
water infiltration through the punctures in the existing cap and by providing a high
permeability conduit in gravel surrounding the wells fromthe waste to the | ower |evels of the
vadose zone.

Short-Term Ef fecti veness

Short-terminpacts to human health and the environment due to air em ssions are expected as

a result of the inplenmentation of this alternative. Air and dust emi ssions would be generated
by the construction activities required for this alternative. Installation of |SVE
extraction/injection wells would require workers to wear respiratory protective gear.

Resi dents downwi nd of activities nmay be affected if engineering controls fail to contro

em ssions. Short-termeffectiveness of the RCRA cap as a horizontal barrier to surface water
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infiltration would be reduced by the many well holes that are required to pierce the cap
Reducti on of VOCs fromthe vadose zone is forecast to take between 1 to 7 years but

perhaps much longer. Pilot scale tests would need to be conducted to deternine the in situ
ef fectiveness of the | SVE system

The potential for accidents when transporting/handling treatnent residuals off Site and when
transporting/ handling caustic chemcals required for treatnent on Site is further anplified by
the length of tine required for any | SVE alternative.

| mpl ementability

Renmovi ng VOCs fromthe vadose zone utilizing ISVE is technically feasible based upon the

exi sting sandy stratigraphy of the area and successful past performances of the | SVE system
at other simlar sites. However |SVE has never previously been inplenmented to the depths
proposed for this Site and may pose a significant obstacle to successful renmpoval of the VOCs
fromthe vadose zone. The renediation of contam nated soil directly bel ow the waste

di sposal areas utilizing | SVE would be technically difficult, if not inpossible, due to the

presence of containerized waste and debris and frequent silty zones. It is expected that sone
removal of VOCs fromwithin the waste may occur, but only in perneable zones directly
connecting with an extraction well. The ability of ISVE to renediate difficult areas and the

extent of risk to human health inherent with installing the required extraction/injection wells
woul d need to be determ ned through pilot scale studies. Additional renedial actions would

be difficult due to the expanse of extraction/injection wells and distribution centers placed
over the landfill. The provision of roadways to access each well would also hinder further



additional renmedi al actions. Soil vapor probes, sanpling ports and |ysineters would provide
a nmeans to nonitor the effectiveness of this renedy. The decision to select the appropriate
treatment of recovered vapor woul d be based upon the results of pilot studies and cost

anal yses. Treatnent of the recovered vapor would likely be by incineration (or equivalent
destruction nmethod) due to the relatively high volune and concentration of contani nants
expected to be produced fromthe Site. Uilizing a carbon adsorption or thermal desorption
treatment technology would result in large volunme of residuals requiring off-Site treatnent
subj ect to RCRA LDRs.

For a project of this duration building an on-Site incinerator would be an effective course of
action. The availability of equipnment and specialists to build such a systemis not anticipated
to be a problem

Cost

The construction cost associated with this alternative is $20,572,200. O & M present worth
costs anount to $13,505,100. Total present worth is $34, 077, 300.
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2.7.5 Alternative A-5 - Excavate Waste and Contam nated
Soft; On-Site Thermal Treatnent; Repl ace
Exi sting Clay Cap

2.7.5.1 Description

Actions under this alternative would conpletely renpve the waste and contani nated soi

usi ng conventional excavation nethods. Excavation, treatnent and ash placenment would dea
with 3,668,700 c.y. of waste and contam nated soil. The volunme of soil to be treated

i ncl udes waste and contamni nated soil within the associ ated vadose zone for 27 acres. Once
excavated, waste and contaninated soil would be thermally treated on Site. A description of
thermal treatnment can be found in Section 4.2.5.2. |In overview, thermal treatment utilities
heating to increase the relative volatilities between the contanm nants and waste/soil matrix
enough to cause vaporization of the organics and noisture into a gas stream Organics and
noi sture are either oxidized in a secondary chanmber or are condensed out of the gas stream
and subsequently separated for further treatnment. 1In order to conplete renediation the
organi cs nust be destroyed either on the Site or off the Site. To ensure LDRs are satisfied
thermal treatnment would ensure that there are no residual concentrations of contam nants
exceeding regulatory criteria (40 CFR 268) within the ash. Treated ash and soil would then
be placed into the excavated landfill. Once backfilled and conpacted the treated ash and soi
woul d be capped by utilizing the existing clay cap.

2.7.5.2 Assessnent
Overall Protection of Human Heal th and the Environnment

Renmovi ng the contam nants from Site soils would elimnate the original health risk associ ated
wi th exposed contaminated soils. Enplacing the existing clay cap would virtually eliminate
any exposure to the treated ash and soil. The health threat from contam nated water woul d

be significantly reduced by the inplenentation of this alternative and that of the QU #1
remedy. This alternative, in conjunction with the QU #1 renedy provi des protection to



human health and elimnates the effects of the waste and contani nated soil on the
envi ronnent .

Conpl i ance with ARARs

This alternative conplies with ARARs provided all air emission and residual cootani nant
level s within the waste and contaninated soil are within regulatory |evels.
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Long- Term Ef f ecti veness and Permanence

This alternative would elinmnate the health risk previously associated with exposed
cont am nated waste and soils.

This alternative is a highly effective and permanent solution to the present situation on Site.
Reducti on of Toxicity, Mbility and Vol une

Thermal |y treating 3,668,700 c.y. of waste and soil would permanently elimnate the
toxicity, nobility and volune of all contam nants. No contani nant residuals above

regul atory levels woul d exist after treatnment. The vadose zone directly influenced by the
wast e and contam nated soil would be treated and hence would cease to be a source of
contamination to the groundwater

The presence of the existing clay cap woul d reduce surface water infiltration through the
vadose zone. Mgration of residual contaminants (existing at bel ow regulatory levels) to the
groundwat er woul d be mitigated due to the presence of the existing clay cap. Human

exposure to low risk treated waste and soil would be virtually elimnated by the presence of
the existing clay cap

Short-Term Ef fecti veness

This alternative would invol ve the excavation of a |large volunme of waste (653,400 c.y.) and
contanminated soil (3,015,300 c.y.). Based on the contam nant characteristics and
concentrations within the waste and soil observed during the waste sanpling programin 1992
any alternative involving excavati on woul d produce air and dust em ssions which would

i mpact the workers and | ocal residents. |In order to determine the inpacts on workers and

| ocal residents, air em ssion nodeling was conducted for the excavation of waste only
(653,400 c.y.). Particulate enissions are considered to be a potential problem however,
only VOC em ssions were nodeled as it was determ ned that VOC emi ssions would be the

nor e dangerous and hence woul d govern the conduct of the renedial alternative. These
results clearly indicate that day-sized excavation areas result in air em ssion nmagnitudes
above regulatory levels. A day-sized excavation area assumes an excavation rate of 810 c.y.
of clean soil and 1,620 c.y. of contam nated soils each 10-hour day. Mddeling al so does not
add the cunul ative effects of air em ssions over a period of days. For these reasons,
nodel ed air emnmission are considered to be nminimum val ues and nay, on inplenentation of

this alternative, be magnitudes higher, in turn presenting an even greater health risk.

Engi neering controls would need to be inplenmented in order to limt air enissions to
acceptable levels. Air emissions in the excavation and stockpile areas would require workers
to wear respiratory protection. Air em ssions fromthe thernal treatnent nmay pose
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addi tional health risks. Excavation and thernmal treatnent of Site waste and soils would take
5 to 7 years. Dust, construction traffic and noi se woul d negatively inpact |ocal residents

t hroughout the inplenentation of this alternative. The excavation associated with this
alternative woul d potentially becone a source of contam nated runoff which may, if not
managed t hrough engi neering controls, affect both human health and the environnment around

and "down-streani of the Site.

| mpl ementability

This alternative involves excavating 27 acres of waste and contaninated soil to a depth of
approximately 70 feet. The nature of Site soils (i.e., sand) would preclude the use of
vertical -wal |l ed excavations. Excavations with sloping sides angled at 2:1 or 1:1 would result
in substantially nore soil being excavated. This soil would need to be managed in order to
ensure that cross contamination with Site waste woul d not take place. The limting

t opogr aphy and vegetation of the Site woul d make managenent of any excavated soi

difficult. Excavation to a depth of 70 feet is technically difficult given the nature of Site
soils and contam nation. Excavated areas woul d need to be securely covered in order to
control air enmssions and elimnate the infiltration of surface water through the waste and
contami nated soil during construction. Additional renedial actions would, dependent on the
action, be relatively easy to inplenment followi ng the conpletion of this alternative. Testing
of treated soil and ash would provide a nmeans to nonitor the effectiveness of this alternative.
Groundwater nmonitoring wells as part of the OU #1 renmedy would nmonitor the long-term

resul tant decrease in contam nant concentrations within the groundwater as a result of

i mpl enenting this alternative.

The construction of an on-Site thermal treatnment unit would be required for project of this
size and duration. The availability of equipnent and specialists to build such a systemis not
anticipated to be a problem

Cost

The construction cost associated with this alternative is $1,836,035,700. O & M present
worth costs anpunt to $529,100. Total present worth is $1, 836, 564, 800.

2.7.6 Alternative A6 - Excavate Waste and Place in On-Site
RCRA Landfill; RCRA Cap for Soi

2.7.6.1 Description

This alternative would conpletely renove the waste fromthe di sposal areas using
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conventional excavation nethods. Excavation would deal with 653,400 c.y. of waste. Once
excavated, waste would be placed in an on-Site RCRA Landfill away from the existing



di sposal area. The excavated area woul d be capped with a RCRA conposite cap
2.7.6.2 Assessnent
Overall Protection of Human Health and the Environnment

Renmovi ng the waste and placing it within an on-Site RCRA landfill would elininate the

health risk associated with potential human exposure to said waste and significantly reduce
the vol une of contam nated | eachate generated. The additional RCRA cap placed over the
remai ni ng contam nated soil would further distance any potential receptors fromcontact with
the waste and contam nated soil. This alternative elimnates the effects of the waste and
underlying contam nated soil on the environment. This alternative satisfies the renedia
action objectives.

Conpl i ance with ARARs

Excavation and redeposition of a waste constitutes a disposal/placenent action under RCRA
as defined by 40 CFR 268. Disposal/placenent actions are subject to LDRs. This
alternative does not conply with LDRs, in that organic conpounds with a chloride
concentration equal to or greater than 1,000 ppm are being di sposed of within the on-Site
RCRA | andfill without first being treated. The vadose zone nodel i ng denponstrates that
contami nants within the waste when covered by a RCRA cap do not contribute to further
degradation of the groundwater. This alternative, therefore, conplies with ARARs if the
on-Site RCRA landfill is designated as a CAMJ. Capping of the remai ni ng underlying
contaminated soil with a RCRA cap al so was denonstrated not to contribute to further
degradation of the groundwater

Long- Term Ef f ecti veness and Permanence

This alternative is a permanent solution that would elinminate the health risk previously
associated with exposed waste. Long-term effectiveness and permanence of this alternative
woul d be guaranteed by continued mai ntenance of the cap and continued institutiona
controls.

Reducti on of Toxicity, Mobility and Vol une

The Sumrers Mddel denpnstrates that the addition of a RCRA conposite cap would greatly
reduce the nobility of contam nants within the soil and prevent further degradation of the
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groundwat er. Di sposal /pl acenent of the waste within an on-Site RCRA |landfill would
further enhance this reduction in nmobility. The volunme and toxicity of waste woul d not
change, however due to the waste being contai ned and construction of a RCRA cap over the
soil, there would be no further degradation of the groundwater

Short-Term Ef fecti veness
This alternative would invol ve the excavation of a |arge volunme of waste (653,400 c.y.) and

exposure to a large volune of contam nated soil. Based on the contam nant characteristics
and concentrations within the waste and soil observed during the waste sanpling program of



1992 any alternative involving excavati on woul d produce air enissions which would inpact

the workers and local residents. |In order to determine the inpacts on workers and | oca
residents, air em ssion nmodeling was conducted for the excavation of the waste. Particulate
em ssions are considered to be a potential problem however, only VOC em ssions were

nodel ed as it was deternm ned that VOC em ssions would be the nore dangerous and hence

woul d govern the conduct of the renedial alternative. These results clearly indicate that
day-si zed excavation areas result in contam nant air em ssions nmagnitudes above the

regul atory level. A day-sized excavation area assunes an excavation rate of 810 c.y. of
clean soil and 1,610 c.y. of contam nated soils each 10-hour day. Air enissions in the
excavation and stockpile areas woul d require workers to wear respiratory protection

Engi neering controls would need to be inplenmented in order to limt air enissions to
acceptable levels. Dust, construction traffic and noise would negatively inpact |oca
residents throughout the inplenentation of this alternative. The excavation associated with
this alternative woul d potentially becone a source of contam nated runoff, which may, if not
managed t hrough engi neering controls, affect both human health and the environnment around
and "down-streani of the Site.

| mpl ementability

This alternative involves excavating 27 acres of waste to a depth of 15 feet. The nature of
Site soils would preclude the use of vertical-walled excavations. Sloping excavations with
sides angled at 2:1 or 1:1 would result in additional soil being excavated. This additiona

soil would likely be contam nated and hence woul d have to be managed accordingly. The

limting topography and vegetation of the Site woul d make managenent of any excavated soi
difficult. Excavating 15 feet of soil is not technically difficult. Excavated areas woul d need
to be covered in order to control enmissions and elininate the infiltration of surface water

t hrough the waste and contam nated soil

Cost

The construction cost associated with this alternative is $57,150,100. O & M present worth
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costs anount to $695,300. Total present worth is $57, 845, 400.

2.7.7 Alternative A-7 - Excavate Waste and Place in On-Site
RCRA Landfill; Replace Existing Clay Cap;
In Situ Soil Vapor Extraction

2.7.7.1 Description

This alternative would conpletely renove the waste fromthe waste di sposal areas using
conventional excavation nethods. Excavation and subsequent deposition of waste into an

on-Site RCRA landfill would contend with 653,400 c.y. of waste. Once excavated the area
woul d be capped utilizing the existing clay cap. Excavated waste woul d be deposited into a
RCRA |l andfill located on Site away fromthe existing waste di sposal areas. Foll ow ng

cappi ng over 100 soil vapor extraction/injection wells and several distribution centers would
be constructed to treat the 3,015,300 c.y. of contam nated soil within the vadose zone.

O f-gas produced by | SVE woul d need to be destroyed on Site by means of incineration (or
equi val ent destruction nmethod) or collected by condensation or granular activated carbon and



subsequent |y destroyed off Site.
2.7.7.2 Assessnent

Overall Protection of Human Heal th and the Environnment

Renmovi ng the waste and placing it within an on-Site RCRA landfill would elininate the
health risk associated with potential human exposure to said waste and significantly reduce
the volune of contam nated | eachate generated. |SVE would, with tinme, renove the VOCs

fromthe vadose zone before these contani nants have the opportunity to reach the water
table. SVOCs and pesticides are expected to remain as contanminants as they are not directly
i nfluenced by | SVE. Enplacing the existing clay cap would virtually elim nate any human
exposure to the renmmining contam nated soils of the vadose zone.

This alternative provides on-Site protection to human health, elimnates the potential effects
of the waste and reduces VOC concentrations within the vadose zone.

This alternative does not rempbve SVOCs and pesticides within the vadose zone. The surface
water infiltration associated with the existing clay cap to be utilized within this alternative
results in continued degradation of the groundwater (as denonstrated by the Sunmers Mode

which in turn denmonstrates that this alternative does not conply with the specific renedia
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action objectives.
Conpl i ance with ARARs

Excavation and redeposition of a waste constitutes a disposal/placenent action under RCRA
as defined by 40 CFR 268. Disposal/placenent actions are subject to LDRs. This
alternative does not conply with LDRs, in that organic conpounds with chloride
concentrations equal or greater than 1,000 ppm are being di sposed of w thout being first
treated. Vadose zone nodeling denpnstrates that contam nants within the soil when covered
by a RCRA cap do not contribute to further degradation of the groundwater. Disposing of
untreated waste into a secure landfill would further ensure that degradation of the
groundwater due to the landfilled waste would not occur. This phase of the alternative
woul d conply with ARARs if the on-Site RCRA |andfill was designated a CAMU.

SVQOCs and pesticides remaining in the vadose zone are subject to the surface water
infiltration associated with the existing clay cap. Vadose zone nodeling has denonstrated
that these conditions would result in further degradation of the groundwater, contrary to the
rel evant and appropriate requirenents of the Safe Drinking Water Act MCLs. Therefore,

this alternative does not conmply with ARARS

Long- Term Ef f ecti veness and Permanence

This alternative is a permanent solution that would elinminate the health risk previously
associated with potential human exposure to waste. This alternative greatly reduces the
magni tude of VOCs within the vadose zone although the tinme frame for renmoval nmmy be
lengthy. This alternative would not renove the SVOCs and pesticides within the vadose
zone which would continue to contribute to the degradation of the groundwater



Reducti on of Toxicity, Mbility and Vol une

Pl acenent of the waste within a secure landfill effectively limts the nobility of hazardous
contam nants. The volunme and toxicity of waste would not change, however due to the
cont ami nants bei ng contained these paranmeters would not contribute to the further
degradation of conditions at the Site. The volune, toxicity, and nobility of the SVOCs and
pesticides within the vadose zone woul d not be affected by the | SVE conponent of this
alternative. However, the presence of the | SVE extraction wells may increase nobility by
permtting greater surface water infiltration through the punctures in the cap and by

provi ding a high pernmeability conduit for novenent of contam nants to the |ower |evels of

t he vadose zone.
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Short-Term Ef fecti veness

This alternative would invol ve the excavation of a |large volune of waste (653,400 c.y.) and
wor ker exposure to a |arge volune of contam nated soil. Based on the contani nant
characteristics and concentrations within the waste and soil observed during the waste
sanpl i ng program of 1992 any alternative involving excavation would produce air em ssions

whi ch woul d i npact the workers and | ocal residents. |In order to determne the inpacts on

wor kers and | ocal residents air enission nodeling was conducted for the excavation of the
waste (653,400 c.y.). Particulate em ssions are considered to be a potential problem
however only VOC em ssions were nodeled as it was determ ned that VOC eni ssions woul d

be the nore dangerous and hence woul d govern the conduct of the renmedial alternative.

These results clearly indicate that day-sized excavation areas result in contamnant air

em ssi ons magni tudes above typical regulatory levels. A day-sized excavation area assunes

an excavation rate of 810 c.y. of clean soil and 1,610 c.y. of contam nated soil each 10-hour
day. Engineering controls would need to be inplenented in order to limt air emssions to
acceptable levels. Air emissions in the excavation and stockpile areas would require workers
to wear respiratory protection.

I nci nerator em ssions associated with vapor destruction nmay al so pose a health risk. In situ
soi | vapor extraction of vadose zone soils would take at least 1 to 7 years but perhaps much
longer. Installation of |ISVE extraction/injection wells would also require workers to wear
respiratory protection. Dust, construction traffic and noi se woul d negatively inpact |oca
residents throughout the inplenentation of this alternative. The excavation associated with
this alternative woul d potentially becone a source of contam nated runoff, which may, if not
managed t hrough engi neering controls, affect both human health and the environnment around

and "down-streani of the Site.

| mpl ementability

This alternative involves excavating 27 acres of waste to a depth of 15 feet. The nature of
Site soils would preclude the use of vertical-walled excavations. Sloping excavations with
sides angled at 2:1 or 1:1 would likely result in additional soil being excavated. The limting
t opogr aphy and vegetation of the Site woul d make managenent of any excavated soi

difficult. Excavating 15 feet of soil is not technically difficult. Excavated areas woul d need
to be covered in order to control enmissions and elininate the infiltration of surface water

t hrough the waste and contam nated soil. Renoving VOCs fromthe vadose zone utilizing



ISVE is technically feasible although the tinme frane nmay be excessive.
Addi tional renedial action would be difficult due to the expanse of injection/extraction wells

and distribution centers placed over the landfill. The provision of roadways to access each
wel | woul d al so hinder future additional renmedial actions. Future additional renedial actions
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woul d have to contend with SVOCs and pesticides within the vadose zone.

The construction of an on-Site incinerator (or equival ent destruction nmethod) would be
required for vapor destruction for a project of this size and duration. The availability of
equi pnment and speci alized personnel to build the incinerator and | SVE systens i s not
anticipated to be a problem

Cost

The construction cost associated with this alternative is $78,389,300. O & M present worth
costs anount to $13,575,900. Total present worth is $91, 965, 200.

2.8 SUMMARY OF COWPARATI VE ANALYSI S OF ALTERNATI VES

Gener al

This section provides a conpari son between alternatives for all seven evaluation criteria.
Tabl e 2.10 provides the evaluation criteria and factors. Table 2.11 provides a ranking of
alternatives.

2.8.1 Overall Protection of Human Health And The Environnent

Specific renmedi al action objectives presented within Section 2.2.2 detail the required goals

that must be attained to ensure overall protection of human health and the environment. The
following alternatives do not satisfy the specific remedial action objectives:

Prevents Prevents Furt her
Direct Degradati on of
Cont act Gr oundwat er

Alternative A-1 No Further Action Yes No

Alternative A-2 In Situ Soil Vapor Extraction Yes No

Alternative A7 Excavate Waste and Place in On-Site Yes No

RCRA Landfill; Replace Existing
Cap; In Site Soil Vapor Extraction

TABLE 2. 10

DETAI LED ANALYSI S CRI TERI A AND FACTORS
OPERABLE UNI'T #2
HARDEMAN COUNTY LANDFILL RI/FS



HARDEMAN COUNTY, TENNESSEE

Eval uation Criteria Eval uati on Factors
Overall Protection of O How al ternative provides
Human Heal th and Envi r onment human health and envi ronnenta

protection

Conpl i ance with ARARs 0 Conpliance with Chemni cal -specific ARARs

0 Conpliance with Action-specific ARARs

0 Conpliance with Location-specific ARARs

0 Conpliance with other criteria, advisories and
gui del i nes
Long- Term Ef f ecti veness O Magni t ude of residual risk

and Pernmanence
0 Adequacy of controls

O Reliability of controls
Reduction of Toxicity, Mobility and 0O Treatnent process used and materials treated
Vol unme t hrough Treat nent

O Amount of hazardous materials destroyed or treated

O Degree of Expected Reductions in
Toxicity, Mbility and Vol une

O Degree to which treatnent is irreversible

0 Type and quantity of residuals
remai ni ng after treatnent

TABLE 2. 10
DETAI LED ANALYSI S CRI TERI A AND FACTORS
OPERABLE UNI' T #2
HARDEMAN COUNTY LANDFILL RI/FS
HARDEMAN COUNTY, TENNESSEE
Short-Term Ef f ecti veness O Protection of comunity during renedial actions
O Protection of workers during renmedial actions

O Envi ronnental inpacts

O Tinme until objectives and
protection are achieved

| mpl ementability O Ability to construct and
operate the technol ogy

O Reliability of the technol ogy



Cost

TABLE 2. 11

COVPARI SON OF ALTERNATI VES

Ease for undertaking additiona
remedi al actions, if necessary

Ability to nmonitor effectiveness of renedy
Ability to obtain approvals from other agencies
Coordi nation with other agencies

Availability of off site treatnent,
storage and di sposal services and capacity

Availability of necessary equi pnent and specialists
Avail ability of prospective technol ogies

Capital costs

Operating and Mai ntenance Costs

Present Worth Cost

HARDEMAN COUNTY LANDFI LL, OPERABLE UNI T #2

HARDEMAN COUNTY, TENNESSEE

Al ternative Description Achi eves Overal | Conpl i ance Long-
Term Reducti on of Short-Term I mpl ementability Cost Tot al Ranked
RAGCs Protection of wi th ARARs
Ef f ecti veness Toxicity, Ef f ecti veness (D Preferabl e
(3) Human Heal t h and
Mobility and Al ternative
and
Per manence Vol une (2)
Nunber Description Envi r onnment
A-1 No Further Action NO NO NO 7
7 5 1 1 21 (20) 5 (4)
A-2 In Situ Soil Vapor Extraction NO NO NO 6
6 6 3 3 24 (21) 6 (5)
A-3 RCRA Conposite Cap YES YES YES 3
4 1 2 2 12 (10) 1 (1)
A-4 RCRA Conposite Cap YES YES YES 2



2 2 4 4 14 (10) 2 (1)
In Situ Soil Vapor Extraction

A-5 Excavate Waste and Contani nated Soils YES YES YES 1
1 4 6 7 19 (12) 3 (2)
On-Site Thermal Treat ment
Repl ace Existing Clay Cap

A-6 Excavat e Waste YES YES YES 4
3 3 5 5 20 (15) 4 (3)
Pl ace in On-Site RCRA Landfill
RCRA Conposite Cap Over Soil

A-7 Excavate Waste NO NO NO 5
5 7 7 6 30 (24) 7 (6)
Place in On-Site RCRA Landfill
Repl ace Existing Clay Cap
In Situ Soil Vapor Extraction

Not es:

(D Totals reflect sum of rankings, therefore a lower total indicates a nore preferable
alternative. Nunber in bracket is total, not including cost.

(2) Nunmber in bracket is ranking, not including cost.

(3) RAO - Renedi al Action Objective.
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The following alternatives do satisfy the specific remedial action objectives:

Alternative A-3 RCRA Conposite Cap;
Alternative A-4 RCRA Conposite Cap, In Situ Soil Vapor Extraction;
Alternative A-5 Excavate Waste and Contam nated Soils, On-Site Thermal Treatnment,

Repl ace Existing Clay Cap; and

Alternative A-6 Excavate Waste and Place in On Site RCRA Landfill, RCRA
Conposite Cap For Soil

2.8.2 Conpliance with ARARs

Alternatives A-1, A-2 and A-7 do not conply with ARARs in that further degradation of the
groundwater will take place in contravention of the relevant and appropriate requirements of
t he SDWA.

2.8.3 Long-Term Effectiveness and Permanence

Utilizing the evaluation factors as yields the follow ng alternatives ranked in order of |ong-
term effecti veness and pernanence:



The alternatives that are effective in the long termand provide a permanent sol ution are:

Alternative A-5 Excavate Waste and Contani nated Soil, On-Site Ther nal
Tr eat nent

- no contam nants, no treatnent residuals on Site

The alternatives that are effective in the Iong-termand provide a permanent solution provided
O & Mis maintained are:

Alternative A-4 RCRA Conposite Cap, In Situ Soil Vapor Extraction

- SVQOCs and pesticides on Site, high maintenance
requi rement
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Alternative A-3 RCRA Conposite Cap
- all contami nants on Site, m ni num nmai nt enance
requi rement

Alternative A-6 Excavate Waste and Place in On-Site RCRA Landfill, RCRA
Conposite Cap Over Soi

The following alternatives are non-effective:

Alternative A7 Excavate Waste and Place in On-Site RCRA Landfill, Replace
Existing Clay Cap, In Situ Soil Vapor Extraction

Alternative A-2 In Situ Soil Vapor Extraction

Al ternative A-1 No Further Action

2.8.4 Reduction of Toxicity, Mbility and Vol une

Utilizing the evaluation factors yields the following alternatives in order of their ability to
reduce toxicity, nobility, and/or vol une.

The alternatives that would elimnate the toxicity, nobility and volunme of contaninants are:

Alternative A-5 Excavate Waste and Contani nated Soil, On-Site Ther nal
Tr eat nent

- virtually no toxicity, no nobility and no vol une of
contam nants remain

The alternatives that would substantially affect toxicity, nmobility and/or vol une of
contami nants enough to attain the specific renedial action objectives are:

Alternative A-4 RCRA Conposite Cap, In Situ Soil Vapor Extraction



- toxicity and volunme due to VOCs is elimnated

- toxicity and volunme due to SVOCs and pesticides remin
unchanged

- mobility of all contaminants virtually elin nated

Alternative A-6 Excavate Waste and Place in On-Site RCRA Landfill,
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RCRA Conposite Cap Over Soi

- mobility of all contaminants is virtually elimnated
- toxicity and vol unme remai n unchanged

Alternative A-3 RCRA Conposite Cap

- toxicity and volunme of all contam nants remain
unchanged
- mobility of all contaminants virtually elin nated

The alternatives that would not substantially affect toxicity, nobility and/or vol une of
contanmi nants such that attainment of the specific renmedial action objectives is not possible
are:

Alternative A7 Excavate Waste and Place in On-Site RCRA Landfill, Replace

Existing Clay Cap, In Situ Soil Vapor Extraction

- toxicity and volunme of contami nants within waste
remai ns

- mobility of contaminants within waste virtually
el i m nat ed

- toxicity, nobility and volunme of VOCs within vadose
zone virtually elimnated

- toxicity, nobility and volune of SVOCs and pestici des
wi t hi n vadose zone renmi ns unchanged

Alternative A-2 In Situ Soil Vapor Extraction
- toxicity, nobility and volunme of VOCs virtually
el i m nat ed
- toxicity, nobility and volune of SVOCs and pestici des
remai ns unchanged

Al ternative A-1 No Further Action
- toxicity, nobility and volune of all contam nants renmains
unchanged

2.8.5 Short-Term Effectiveness

Utilization of the evaluation factors yields the followi ng alternatives ranked in order of their
short-term effectiveness:
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Al ternatives in which specific renmedial action objectives are achi eved and workers and the
comunity are protected during renedial actions are:

Alternative A-3 RCRA Conposite Cap
- 6 to 12 nonths duration

The alternative in which specific renedial action objectives are achi eved and workers and the
comunity are potentially inpacted by the renedial action is:

Alternative A-4 RCRA Conposite Cap, In Situ Soil Vapor Extraction
- years duration
- 6 to 12 nmonths for RCRA cap, 1 to 7 years for ISVE to
remove VOCs
- potential air inpacts

Alternative A-6 Excavate Waste and Place in On-Site RCRA Landfill, RCRA
Conposite Cap Over Soi
- one year duration
- air em ssions fromexcavation
- contam nated runoff from excavation

Alternative A-5 Excavate Waste and Contaminated Soil, On-Site Ther mal
Tr eat ment
- 5 to 7 years duration
- air em ssions fromexcavation and thernmal treatnent
- contam nated runoff from excavation

The following alternatives do not satisfy the specific remedial action objectives or they pose
an unacceptable risk to hunmans or the environnent and hence, are not effective in the short
term

Alternative A1 No Further Action
- potential threat to comunity through ingestion of
cont am nat ed wat er

Alternative A-2 In Situ Soil Vapor Extraction
- 1 to 7 years duration, or perhaps nuch | onger
- potential threat to comunity fromair em ssions
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Alternative A7 Excavate Waste and Place in On-Site RCRA Landfill, Replace
Existing Clay Cap, In Situ Soil Vapor Extraction
- 1 to 7 years duration, or perhaps nuch | onger
- air enissions from excavation require engineering
controls
- contam nated runoff from excavation



2.8.6 Inplenentability

Utilizing the evaluation factors yields the following alternatives in order of their ability to

be

i mpl emrent ed:
Alternative A1 No Further Action
Alternative A-3 RCRA Conposite Cap

- no concerns regarding this alternative

Alternative A-2 In Situ Soil Vapor Extraction
- i mpl ement abl e, noderately

Alternative A-4 RCRA Conposite Cap, In Situ Soi

- potential short- and | ong-

conpl ex technically

Vapor Extraction
term probl ens associated with

In Situ Soil Vapor Extraction

- conplex to inplenent In S
- conplex logistically

tu Soil Vapor Extraction

Alternative A-6 Excavate Waste and Place in On-Site RCRA Landfill, RCRA

Conposite Cap Over Soi
- excavation difficult

Alternative A-5 Excavat e Waste and Cont ani nat ed
Tr eat ment
- excavation difficult
- technically difficult

Soil, On-Site Ther nal

Alternative A7 Excavate Waste and Place in On-Site RCRA Landfill, Replace

Existing Clay Cap, In Situ Soi
- i mpl ement abl e

- conpl ex technically

- conplex logistically

2.8.7 Cost

Vapor Extraction
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A sunmary of costs associated with each alternative is presented within Table 2.12. Ranking

of total present worth fromleast to npst expensive yields.

Al ternative A-1 No Further Action
- $529, 100

Alternative A-3 RCRA Conposite Cap
- $4, 059, 100

Alternative A-2 In Situ Soil Vapor Extraction
- $30, 607, 600

Alternative A-4 RCRA Conposite Cap, In Situ Soi

- $34, 077, 300

Vapor Extraction



Alternative A-6 Excavate Waste and Place in On-Site RCRA Landfill, RCRA
Conposite Cap Over Soi

- $57, 845, 400

Alternative A7 Excavate Waste and Place in On-Site RCRA Landfill, Replace
Existing Clay Cap, In Situ Soil Vapor Extraction
- $91, 965, 000

Al ternative A-5 Excavat e Waste and Contani nated Soils, On-Site Thernal

Treatment, Replace Existing Clay Cap
- $1, 836, 564, 800

2.8.8 State Acceptance

EPA and the TDEC have cooperated throughout the RI/FS process. The State has
participated in the devel opnment of the RI/FS - review ng and conmenting on pl anni ng and
deci si on docunents relating to the Site; and through frequent contact between EPA and

TDEC. EPA and TDEC are in agreenment on the selected alternative. Please refer to the
Responsi veness Sunmary which contains a |etter of concurrence from TDEC.

TABLE 2. 12
SUMVARY OF ALTERNATI VE COSTS

HARDEMAN COUNTY LANDFI LL, OPERABLE UNI T #2
HARDEMAN COUNTY, TENNESSEE

Al ternatives Construction O& M Tot a

Present Worth
Al ternative Description Cost s Cost s
Cost (1)

A1 -No Further Action $0 $529, 100
$529, 100

A-2 -In Situ Soil Vapor Extraction $17, 268, 600 $13, 505, 100
$30, 773, 700

A-3 - RCRA Conmposite Cap $3, 530, 000 $529, 100
$4, 059, 100

A-4 - RCRA Conmposite Cap $20, 572, 200 $13, 505, 100
$34, 077, 300

-In Situ Soil Vapor Extraction
A-5 - Excavat e Waste and Cont ani nant ed Soi | $1, 836, 035, 700 $529, 100

$1, 836, 035, 700
-On-Site Thermal Treatnent
- Repl ace Existing Clay Cap

A-8 - Excavat e Waste $57, 150, 100 $695, 300
$57, 845, 400
-Place in On-Site RCRA Landfil
- RCRA Conposite Cap Over Soi



A-9 - Excavat e Waste $78, 389, 300 $13, 575, 900
$91, 965, 200
-Place in On-Site RCRA Landfil
- Repl ace Existing Clay Cap
-In Situ Soil Vapor Extraction

Not e:

(1) 30-year present worth cost in 1995 is based on a discount factor of 5 percent.
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2.8.9 Conmunity Acceptance

During the public neeting held on July 13, 1995, town residents and |ocal officials expressed
i nterest and support for the selected renedy presented by EPA. Pl ease see the
Responsi veness Sunmary which contains a transcript of the public neeting.

2.9 SELECTED REMEDY

Based upon consideration of the requirenments of CERCLA, the detailed analysis of the
alternatives using the nine criteria, and public conments, both EPA and the State have
deternmined that Alternative 3 - RCRA cap is the nost appropriate remedy for the

Vel si col / Hardeman County Operable Unit #2.

The RCRA conposite cap will reduce surface water infiltration through the waste and

contami nated soils. The existing vegetative cover will be scarified to a depth of
approximately 6 inches and reconpacted. A 40-mi| high density polyethyl ene (HDPE)

synthetic liner will be place over the reconpacted clay surface. A sand drai nage bl anket
with a mnimum hydraulic conductivity of 1 x 10-3 cm'sec will be placed over the liner to
provide | ateral drainage. The sand will be covered with a filter fabric and a | ayer of

common fill and topsoil. A vegetative cover will be established to prevent erosion of the fil

and topsoil materials.

The RCRA cap will be routinely nonitored in order to maintain the integrity of the cap. The
current network of monitoring wells established by Operable Unit #1 will provide the |ong-
terms neans of nonitoring the effectiveness of this alternative.

The construction costs associated with this alternative is $3,530,000 (Table 2.13). The
Operation and Mai ntenance present worth costs are $529,000. The total present worth is

$4, 059, 100.

2.10 STATUTORY DETERM NATI ONS

2.10.1 Overall Protection of Human Health and the Environnent

The selected renedy will provide the best overall protection to human health and the
envi ronnent by:

O Containing the landfill mass by capping and i mmbilizing hazardous constituents



m nim zing | eachate generati on.

TABLE- 2. 13

ALTERNATI VE A - 3 COST ESTI MATE

"RCRA CAP"

HARDEMAN COUNTY LANDFI LL, OPERABLE UNI T #2

HARDEMAN COUNTY, TENNESSEE

Pr esent
Worth (1)

Item Description
Cost

CONSTRUCTI ON COSTS

A General Requirenents
A-1 Bonds
$56, 000
A-2 I nsurance
$42, 000
A-3 Permtting & Legal
$14, 000

B. Mobi |'i zation
B-1 Mobility, Setup and Project Startup
$28, 000

C. Heal th and Safety

C1 Provi sion of Health and Safety Pl an
$20, 000

C2 Provi sion of Health and Safety O ficer
$63, 000

C3 Provi si on of Custodi an

$36, 000
D. Construction Facilities and Tenporary Controls
D1 Soi | Erosion and Sedi ment Control
$10, 000
D2 Site Security
$18, 000
E. Proj ect Cl oseout
E-1 Denobi |'i zati on and Project C oseout
$14, 000

F. RCRA Cap
F-1 Scarify, Renmpve Existing, Vegetation and Proof Roll
$17, 500

Uni t

LS

LS

LS

LS

LS

Manday

Manday

LS

Manday

LS

Acre

Quantity

180

180

35

Unit Cost

$350

$200

$500



F-2 40-m | HDPE Fl exi bl e Menbrane Li ner SY 169, 400 $4. 50
$762, 300

F-3 Sand Drai nage Layer (12") cYy 55, 900 $6
$335, 400

F-4 Filter Fabric SY 169, 400 $1. 50
$254, 100

F-5 Common Fill & Topsoil (12") CY 55, 900 $9
$503, 100

F-6 Seed & Mul ch Top Cap Acre 25 $1, 400
$35, 000

F-7 Sod Sl opes Acre 10 $14, 500
$145, 000

OPERATI ON & MAI NTENANCE COSTS

G Admi ni stration and Site Managenent

G1 Proj ect Managenent Year 30 $10, 000
$153, 700
G2 Site Evaluation (at 5 year intervals) Each 6 $30, 000
$83, 500
TABLE- 2.13

ALTERNATI VE A - 3 COST ESTI MATE
"RCRA CAP"
FEASI Bl LI TY STUDY
HARDEMAN COUNTY LANDFI LL, OPERABLE UNI T #2
HARDEMAN COUNTY, TENNESSEE

Present
Wrth (1)

Item Description Uni t Quantity Unit Cost
Cost

H. CGeneral Site Care

H-1 Mai nt ai n Access Road Year 30 $3, 100
$47, 700

H-2 Mai ntain Grass Cover Year 30 $2, 000
$30, 700

l. RCRA Cap Mai nt enance

-1 Er osi on Repair Year 30 $8, 100
$124, 500

-2 Fertilizing, Seeding & Milching Year 30 $1, 300
$20, 000

Subt ot al Construction Costs:
$2, 353, 400
Construction Supervision (10%



$235, 300
Bi d Conti ngency (10%

$235, 300

Scope Contingency (15%
$353, 000

Engi neeri ng Design & Managenent
$353, 000

Total Construction Cost:
$3, 530, 000

Subtotal O & M Costs:
$460, 100

Conti ngency (15%

$69, 000

Total O & M Cost:
$529, 100

TOTAL PRESENT WORTH
$4, 059, 100
Not e:

(1) See Table 6.10 for discussion of Present Worth Costs.
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O Preventing/elimnating direct exposure to the landfill wastes and contaninated soils b
human and ecol ogi cal receptors.

| mpl ement ation of the selected remedy will reduction in surface water infiltration
ef fectiveness of 99.9998 percent. This alternative will favorably inpact the OU #1 renedy
as contam nant concentrations and volume of water migrating to the saturated zone will be
decreased to the point that no further degradation of groundwater will take place.

2.10.2 Conpliance with Applicable or Relevant and Appropriate Requirenents
( ARARSs)

The selected renedy will nmeet the Federal ARARs identified below. No state ARARS were
identified for the selected renedy.

Cheni cal Specific:

1. Safe Drinking Water Act (SDWA) (Maxi mum Cont am nant Levels (MCLs)) (40 CFR Part
141) requirenments are used as a goal for renediation of groundwater and as such are
rel evant and appropriate. Site-specific soil action |evels were devel oped based upon

MCLs. The RCRA cap will neet the soil action |evels.

Act i on- Speci fic:



1. RCRA Subtitle C (Hazardous Waste Managenent) (40 CFR 264.310) requirenments for
landfill closure and post-closure care are considered applicable to the sel ected renedy.

O her Criteria, Advisories, or Cuidance To Be Considered (TBCs):

1. Covers for Uncontrolled Hazardous Waste Sites, EPA/540/2-85/002, Septenber 1985
Gui dance Docunent

2. Technical Guidance Docunent: Quality Assurance and Quality Control for Waste
Cont ai nnent Facilities, USEPA O fice of Research and Devel opnent, EPA/ 600/ R-
93/ 182, Septenber 1993

3. Technical Guidance Docunent: Construction Quality Management for Renedial Action
and Renedi al Design Waste Contai nment Systens, USEPA O fice of Research and
Devel opnent, EPA/ 540/ R-92/073, October 1992

4. Technical Guidance Docunent: Final Covers on Hazardous Waste Landfills and Surface
| mpoundnent s, USEPA Office of Solid Waste and Enmergency Response, EPA/530-SW
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89-047, July 1989.

5. Sem nar Publication: Design and Construction of RCRA/ CERCLA Final Covers,
USEPA Office of Research and Devel opnent, EPA/ 625/4-91/025, May 1991

2.10.3 Cost-Effectiveness

EPA believes this remedy will virtually elimnate the effects of wastes and underlying

contam nated soil on the environment at an estimated cost of $4,059,100. The sel ected

remedy provides an overall effectiveness proportionate to its costs, such that it represents a
reasonabl e value for the noney that will be spent. A cost estimate is provided in 2.13.

2.10.4 UWilization of Permanent Solutions and Alternative Treatnment (or Resource
Recovery) Technol ogies to the Maxi num Extent Practicabl e

EPA and TDEC have deternmined that the selected renedy utilizes permanent sol utions and
treatment technol ogies to the maxi mum extent practicable. However, because treatnent of

the principal threats of the Site was not found to be practicable, this remedy does not satisfy
the statutory preference for treatnment as a principal elenment.

EPA and TDEC have deternmined that this selected remedy provides the best bal ance of trade-
offs in terns of long-termeffectiveness and pernmanence, reduction of toxicity, nobility, or
vol une achi eved through containnent, short-termeffectiveness, inplenmentability, and cost.
The selected renmedy treats the principal threat posed to groundwater by soils, achieving
signi ficant reduction in contam nant nobility.

2.10.5 Preference for Treatnent as a Principal Elenent

The sel ected renedy does not satisfy the statutory preference for treatnment due to the
i mpracticability of treating | arge volunmes of contam nated waste.
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3.0 RESPONSI VENESS SUMVARY OVERVI EW

In April of 1991, EPA issued a Fact Sheet which summari zed the proposed alternatives for
remedi ati ng the groundwater. Follow ng a public comrent period, EPA signed a Record of
Deci sion (ROD) in June 1991 which presented the selected renedy. A Superfund Fact Sheet
Update was nmailed to interested citizens in April 1992.

The OU #2 additional investigations, FS and Proposed Plan were released to the public in July
1995. These docunents were made available to the public in the Adm nistrative Record and the
i nformati on repository nmintained at the EPA Docket Roomin Region 4 and at the Bolivar-

Har deman County Public Library. The notice of the availability of these two docunents was
published in the Bulletin-Tinmes and the Jackson Sun on July 5, 1995.

A public coment period was held fromJuly 13, 1995 to August 12, 1995. No witten public
comments were received during this period. No request for an extension to the public coment
was nade. |In addition, a public neeting was held on July 13, 1995. At this neeting,
representatives from EPA and the Tennessee Departnment of Environment and Conservation

(TDEC) answered questions relating to the Site and the renedi al alternatives under
consideration. A Bulletin-Tinmes reporter and a | ocal Jackson TV news-station, WBBJ, attended
the public neeting.

Thi s deci sion docunent presents the selected renedial action for the Vel sicol/Hardeman County
Landfill Superfund Site, OU #2, in Hardeman County Tennessee. The renedial action chosen

is in accordance with CERCLA, as anended by SARA, and, to the extent practicable, the
Nat i onal Contingency Plan. The decision for this Site is based on the Administrative Record.

The Proposed plan, official transcript of the Public Hearing, and the State of Tennessee's
concurrence letter are provided as Attachnents A, B, and C.



